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LACHNOSTERNA LARVA£ as a possible food supply 

By L. 0. Howard 

This seems a favorable time to consider the question of new and 
{'heap food supplies. With increasing prices of the old staple foods 
practically all over the world, with many nations fa()ing very serious 
diortagos on account of war conditions, it would seem that practical 
siijrgestions concerning any new cheap food should be especially 
welcome. 

Doubtless man}' foods now considered excellent were first discovered 
hy starving people. Possibly oysters, clajns, snails, cralxs, lobster, 
crawfish and shrimp were first eaten by people who could get no other 
food. Many things are eaten by aemi-civilized people, and even by 
such nations as the Chinese and Japanese, Avhich Europeans, and es- 
pecially the Anglo-Saxons, would not think of touching under ordinary 
drciunstances. 

Many different insects are eaten in barbarous and semi-civilized 
countries, and it is certain that the Romans at the height of the luxury 
of the Empire ate certain insect larvm as delicacies. There is in 
Let a rather extensive literature concerning the edibility of insects, 
based, howcA'cr, in the main upon historical facts and upon their 
iiit'flmong wild people, and containing few or no accounts of practical 
ttperimouts under modern conditions d 
These facts point out the desirability of just such experiments, and 
pi‘:U‘tically ail our colleges of agriculture, with their departments 
0! home economics and of entomology, are in excellent position to do 
M this work. First, the edibility of the principal species abundant 
‘“^^UKh to furnish a good supply must be tested, and when the edibility 

C(.)k-(„'(|, the Librarian of the Bureau of Entomology of the United Slate.-? 
itf Agriculture, is in-eparing a complete bibliography of tins subject for 
P'^-'licatlon in the near future, 
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of any one or more of them has been established, careful 
work on their relative food value must be carried out. 

Two kinds of insects from the viewpoint of abundance and {.ossiti^. 
food value at once suggest themselves, namely, grasshoppers and th, 
larvie of Lachnosterna in this country and of Melolontha in l anripo— 
the so-called “white grubs.'’ 

Grasshoppers have been eaten by so many different peopks that 
their value as food may readily be accepted, but with white gmlis \\ 
is reasonable to suppose that the civilized world will have to be con- 
vinced. They abound in all grain-growing regions of the Uiiitcil 
States, and a boy following the plough, if their edibility is once csinl)- 
lished, would be able to pick up a day's rations for the family in a shon 
time. 

With all this in view I have been carrying on a few experiments wliidi 
I think should be placed on record. 

Recently Mr. J. J. Davis, with the help of Professor J. Cb Sander^, 
collected the larva? of Lachnosterna near Madison, Wisconsin, and Mr. 
Davis prepared them by clipping off the extreme anal end, at the same 
time holding them under a running stream of water and pressinfr tlic 
body gently to remove the grit and intestinal parts, leaving them pure 
white pieces of llesh. They were then placed in a pint jar of salty 
water (one and one-half teaspoons of salt to a pint of water), and then 
sterilized under an autoclave at twenty pounds for thirty minutes. 
They were then sent to Washington in a glass jar. On arrival in 
Washington they were turned over to Dr. C. F. Langwortliy. ( Inei 
of the Office of Home Economics of the States Relations Service, of 
the U. S. Department of Agriculture, who, after straining the 
through a salt .solution, washed them in cold water. He then remove.! 
the heads from half of them that one might judge whether one form 
was to be preferred, or whether both were alike good. They wen 
treated generously with a French dressing made of salt,, oil and viiiCfimr 
seasoned with white pepper, paprika and salt. Judging that an mi' 
flavor would make the salad more palatable, the proportion of Mnogn 
to oil was rather larger than the usual ratio of one to foiu oi“ five. 

He then made a broth by cooking the liquor strained from the jirin^ 
(approximately one-half pint, diluted with one gill of water) withcm' 
half onion and seasoned with a tablespoonful of buttei am 
shreds of lettuce (a heaping teaspoonful). 

The salad was eaten by Messrs. C. H. Popenoe, W. B. M ow . • ^ 
Chittenden, E. B. O’Leary, R. C. Althouse, W. IL . Ypy. 

Wolfe, and Herbert S. Barber of the Bureau of Entomology * 
non Bailey of the Bureau of Biological Survey, as ' .,^,.,10,1 

It was found very palatable, although in chewing, all o n- 
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, 1 ,, ,„udi ohitinous skin. Dr, Chittoiiden discovered dis-u,,-.. 1 1 
„ hich none of the rest of us noticed. He tried onlv om-' :u„l ' 
,„ly , leu one may have been a little spoiled. The broth was . 
l,y Mr. 0 Leary and the writer, and we both agreed that it wa 
,Hly porfoetly unobjectionable but really appetizing. ' " 

This ('xperiment was made May 17. 

A uaek late,’ Mr. Davis sent in from Lafarettc, Indiana a bottle 
r„„n,i„i„g more than 100 grubs preserved in rendeed butter that i 
,|,c I, utter was heated until the water was gone and the casein „'f ,he 
„ulk htui settled and waas then strained. The grubs were dresse.l as 
,„.cv,nt,.slv and were then brought to the boiling point in ,he ren.ltaed 
Imiter and bottled. With his colleagues. Messrs. Fenton and Mason 
Mr. Daves made a stew which he called delicious, as follows • the dresse.l 
srtths were heated in a small amouiit of water, after which milk wa.' 
a, I, Id and the broth seasoned with a small piece of butter salt an I 
pepper. They prepared the grubs as they thought oyster ’stew was 
prepared, and of course ate the grubs as well as the liroth Mr A].,s,ln 
thought that It tasted very iniieh like boile.l crab tneat and not' ttuudi 
tllccir from lobster, Mr. Fenton thought that it tasted much like 
k tster, bid had not eaten crab and so was not in a position to ju.lge 
tvhethor they were more like the latter. Mr. Davis ha, I never eaten 
either fresL cab or lobster, but thought that they had a tlectdetl seafoo.! 
lasto. All thought It “agreeable” and “were sorrv when it was -ill 

jiotie. 

The bottled grubs were sent to Washington, and in Dr. Langworthv’s 
h torttetry were made into a soup as follows: A rptart of milk, a pint 
I ™ cr three tablespoons of flour and salt and pepper for seasoning. 
Inc ,al lespoon of the fat in which the grubs had been preservetl wt« 
’lontiod with one tablespoon of flour. The grubs and the rest of the 

were put into the water and added to the heated milk along with 
ttu Hour and seasonings. 

lilts white grub stew was very appetizing. If was eaten bv Messrs 
I),kL m Joseph •’“‘•ote. A. B. 

the writer. 


us noticed no especially distinctive flavor. Dr. Townsend 


Most of 

tlillhi P^’^t.ably ate more of the grubs Ilian the others,* 

^ discovered a sliglitly acid flavoi' which is diffiiaflt to 

'■ithe Do . be made in the Office of Home Economics 
Doinr f ascertain their exact constituents from a 

digestion experiments 
uie the proportion of the material that can be digested and. 



392 


JOURNAL OF ECONOMIC ENTOMOLOGY 


VnU 

assimilated by the body. I feel sure that white^ grubs will bo to 
have a positive food value, and am equally sure that the 
against insects as food is perfectly unreasonable. 

Should any one following this experience be influenced to ]u;ik(> 
personal experiments the probable necessity for thorough storilizmio-i 
of the grubs before use should be pointed out on account of tiu- 
of possible pollution of the soil from which they came. 


REDUCING THE COST OF COMMERCIAL SPRAYING 

By B. S. WoGLUM, L. S. Bureau of Entomology 

The question most frequently asked by the practical horticuhnrist 
regarding a spray for the control of insect pests or plant diseases is tlic 
cost of application. This cost is an important factor in balancing ihc 
profit and loss account, namely the possible increased crop value les< 
cost of treatment compared with the loss from the pest if no treatment 
is given. The present article discusses briefly certain features oi 
equipment which the writer has been using for more than a yeai- with 
marked reduction in the cost of certain sprays. 

One of the experimental plats used in an investigation of the contidi 
of mealybugs of citrus trees in southern California consisted of tin 
acres, and contained 1,125 trees. It was decided to use this plat in :iii 
experiment to control the mealybug by a water spray, the oVtject 
to wash the insects from the trees by water under high iiressnvc. 
Experience having demonstrated that upwards of 100 gallons <i] 
water is frequently required for a single tree, it was apparent tliai 
very few trees could be properly sprayed in a single day with a power 
outfit, and, since three to five sprayings a year are necessary for 
effective work, it was evident that such water control would he very 
expensive. Furthennore, the contingency of one application chniy 
following another brought up the question of impracticability, if n-'i 
impossibility, of properly treating an orchard of this size with tin- oiir 
outfit at our disposal. 

A very progressive grower near Pasadena had just installed a piP' 
system in his orchard through which to force water in mealyiaig L"a' 
trol, and this method of distribution appeared of such praetfial 
in treating large orchards that a pipe system was planned and a-i* 
mediately installed in our experimental plat. A plan of this 
shown in the accompanying figure. Some 2040 feet of 1^!^^ 
were laid at a depth' of about one foot, with uprights fin attar in- 
faucets every fourth tree. A power sprayer having a 200 -gallon taa^ 
was stationed at one side of the orchard adjacent a water main 
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which the water was carried to the tank by an inch pipe and j)iii[i])(.,j 
directly into the underground system. Water was thus coiUiiiiif>,is]y 
available at any of the 24 hydrants, and these were so placed tlcn uith 
150 feet of hose any tree in the orchard could be sprayed, rinkr ibi, 
system there is no loss of time for refilling, and the cost of Itotsos is 
eliminated. 

The elements of cost in operating a portable power outfit arc (‘n<riiic 
fuel, labor, and team. This does not include the wear and tear on ihc 
machine, which would be about equivalent whether stationary or in 
motion. Estimating on the basis of an 8-hour day, the actual cost o[ 
operation of a power sprayer, as experienced by the writer in southern 
California, is as follow.s; fuel averages, 40 cents (gasoline at l."> cents a 
gallon), labor, 14.00 (2 men at $2.00), team, 15.00; total, $9.40. rndn 
the pipe system the elimination of a team reduces the daily cost 
operation by $5.00, or over 50 per cent. Moreover, the avoidance of 
loss of time for refilling which is necessary with a portable outfit 
doubtless would amount to at least two hours a day, and results in an 


additional saving of more than $2.00 a day. The total cost of the 
application under a pipe system would probably average about To 
per cent less than with a portable sprayer in orchards adapted to this 
method. The total cost of the f-inch pipe system in our experimental 
orchard was $105.50, or 9^ cents per tree. The economy effected 
during the first treatment more than paid for this cost. 

This system of piping was installed for the use of a pure water 
spray, but it became apparent to the writer that such a system offeidl 
great possibilities in the field of fungicide and insecticide spituinji 
A part of this orchard was successfully treated with distillate enuilsiuii 
and with .soap powder through the pipe system. Doubtless such 
sprays as lime-sulphur, nicotine and soap wdrich do not require constaiit 
agitation before application could be readily used through long lead' 
of pipe. Where a large acreage of plants requires treatment with <ucb 
sprays, the installation of a suitable pipe system is likely to pr^v 
economical wherever the topography of the ground penniTs. h 
more, this system covers fields of insecticide application which Ikim 
the past oiTered almost insuperable obstacles, namely, the ni'iituH'' 
of truck crops on mucky land, or orchards on steep hillsidi ^ 

A system of piping adapted to eacli ease should Vie w'orked out « 
attempted installation, and certain pertinent suggestions gamei t ui •- 
our experimental work might be w'orth mentioning. Tin ' 
the pump of the average power sprayer (about 10 gallons . 

is not adequate for a' large pipe system though it would 
few acres where not more than tw'o or possibly foui mi^t ^ , 

be used. To determine the capacity of the pump whicli ^ lo 
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p„i,,|,:,so(l. knowledge of the nozzle discharge at the required pressure 
as well as the loss by friction in the pipe are necessary, \ozzlc ili.s- 
is easily determined with a spray pump and pressure gauge' 
Xh,. lellowing table of loss by friction of watei' in pipes shows the loss 
, 1 , pounds pressure per square inch for each 100 feet in lengtli due to 

frk'tioii. 


[KT 

Miinit!' 

Si/.d.R of Pipe-Inside Diameter, and Loss in Pounds Pressure per Sfjuare Inch for Each 100 Feet of Pipe 

1 i-inch 

1 I-inch 

U-inch 

1 pinch 

' 

2-inch 


3.3 lbs. 

0.84 ib. 

0.31 lb. 

0.12 1b. 

_ 

][l 

13.0 lbs. 

3.16 Ibe. 

1.05 lbs. 

0,47 lb. 

0.12 lb, 

15 

28.7 lbs. 

0.98 lbs. 

2.38 lbs. , 

0.97 lb. 



50 t lbs. 

12 3 lbs. 

4,07 lbs. 1 

l.CO lbs. 

0.42 Ib. 

■r, j 

78 0 ib.s. 

19.0 lb.?. 

6 40 lbs. 

2.62 lbs. 



It is seldom advisable to use less than inch pipe as the loss by fric- 
tion ill smaller sizes is too great. The main might well be (constructed 
of ll-inch pipe. A large mixing tank automatically emptying into 
tlie spray tank is necessary to insure a continuous supply of insecticide 
or fungicide. Drainage outlets at the lowest levels should bo provided 
for emptying the system after use. Where several fields of one or 
two acres each require spraying a surface system easily and quickly 
adjustable to be moved from one field to another might offer advan- 
lagcs with certain crops. 


ADDITIONAL NOTES ON THE USE OF DUST SPRAYS 
AGAINST THE CORN-EAR WORM^ 

.I.CMns W , McColloch, .Assks/aa/ EnlomoIogL^l, Kanaati Stale Afjricifharal Exi}eTi-’ 
vienl Stutio)i 


In the Journal of Koonomiu Entomology for April, 191.5, the 
"ntcr presented a paper on “Recent Results in the Use of Dust Sprays 
f otiTi'olIing the Uorn-ear Worm.” In this paper the following 
'cnclusioiis were drawn: 

‘i* file amount of corn-car worm injury can lie greatly reduced liy 
^ tiiorough dusting of the silks. 

Ilu' cost of dusting is prohibitive whore corn is raist'd for grain 
oiagf' Imt is profitable where corn is grown for roasting ears, show 

Uirp(»s(>s. <),. fQj. 


UtriTnlititioii 

] 9_ 


the Entomological Laljoratory, Kansas Slate Agricultural 
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(3) Sixty-three per cent arsenate of lead is equally as effcciivo 
pure arsenate of lead and costs less. 

Experimental work with dust sprays was continued in 191') [;,i. 
purpose of confirming the results of 1914 and determining the foilowiui; 
points: (1) the number of applications necessary to control the (-{nin-J. 
worm; (2) the value of different carriers for arsenate of lead, siu-h 
lime, flour, and sulphur; and (3) a comparison of 75 per cent uison;it(, 
of lead with 50 per cent arsenate of lead. 

To determine the first point, eight plots of corn, each one-fifrh of m) 
acre in size, were selected. Plot 1 was dusted once, plot 2 twirc^ aiul 
so on to plot 8 which was dusted eight times. The dust used in this 
experiment consisted of 75 per cent arsenate of lead and 25 i)e!’ (-(‘in 
sulphur, and was applied to the corn silks by shaking from an ordinmv 
cheesecloth bag. Tw'O check plots w’ere used with this and the tik 
lowing experiments. The average of these two check plots is given in 
the tables. The results of the first experiment arc given in Talkie 1. 


Tajile I i 


Plot 

Treatment 


Cost 


Per cent 
Ears Injured 

Per cent 

Grains Injured 

Mold and ^ ^ 

Fungous Injury 

Material 

Labor 

Total 


Dusted 1 time 

$0.2,5 

SO. 19 

SO. 44 

65.8 

.\bout 5 

Bad : ISTi.:;. 

2 

“ 2 times ! 

0.36 

0.30 

0.66 

58.8 

5 

^ 13 I ■■ 

3 

“ 3 '* 

0.43 I 

0.45 

0.88 

56.8 ' 

“ 3 

Moderate 13..’ 

4 


0.71 i 

0.61 

1.32 

54,7 

" 3 

12 7 ■■ 

5 

“ 5 " 

0.95 

0.67 

1.62 

49.6 

“ 2 

Very little ]:> 6 •' 

6 

“ 6 " I 

0.84 

0 82 

1 66 

47.6 

" 1 

" ■' ■ 13 3 ■■ 

7 

“ 7 " 1 

0.84 

0 84 ' 

1 68 

41 0 

Less than 1 

None ILO 

8 

.. g r. 

0.88 

0.90 

1,78 

26 5 

“ “ 1 

■ 12. ^ ■■ 

Check 



1 

1 


63.4 

.\bout 8 

Bad : 12.: ■■ 


From the. table it wull be seen that there is a marked reduction in 
the percentage of ears injured with each additional dusting. Iho 
per cent of ears injured, however, does not represent the true ainomit 
of corn-ear worm injury. The number of grains injured and the kitn- 
age done by the molds and fungi which accompany such injury inoie 
nearly represent the actual damage. It will be noticed in the tul'lc 
that these types of injury decrease as the number of dusting''^ nu 
increased. The results of this experiment confirm the results of th 
previous work in that from 40 to 50 per cent of the normal iniiubci d 
ears injured can be brought through without injury and that the 
and mold injury can be rendered practically negligible. 


^ The data in this and the following tables are based on one-fifth aei-e pl"t^ 
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I, i)een suggested that some carrier, cheaper tl.an sulpluir could 
l„, ,„,,1 with the arsenate of lead. In order to gather data on this 
p„i,if. two additional one-fifth acre plots adjoining tin; previous experi- 
i„ciil were dusted, using flour and lime as carriers. Table TI Lur-c - ilm 
i-osuli.- of this test. 


T.^kle II 




Cost 


! 

^ . — — 

— 

— 

I'],, I T.'-uatinent 





Per cent 

Grains Injured 

Mold and 
Fungous Irijurj 


Material , Labor 

Total 

Ears Injured 

Yield 

Dusk'd ti tries 
, 7,v; .V of L. 

50. S8 

50.90 

$1.78 

26.5 

Li'sm than 1 

Xoil3 

12,S bu. 

: J.V [ sulphur 








Du.aod8tmes 








'j j 7o' i .\. of L. 

( flour 

1,04 

0 95 

1.99 

33 1 

About 2 

j Moderate 

13 2 “ 

Du.nt'd S times 






1 i 


1" 77/; A.ofL, 

1.14 

0 00 

2.04 

3() 1 

•> 

! 


;I7/( iirnc 






1 

12.2 “ 





68.4 

" 8 

Bad ! 

12.7 ■' 


From these results it will be seen that with the use of sulphur tlierc 
was a lower poreentage of cars injured and the cost of tlu^ treatment 
wa.< considerably lower. Tame and flour did not seem to adhei ‘0 to the 
oiks and consequently a larger amount of material was used. 'Fhere 
was^consklorable mold and fungous injury on plots 9 and 10 which 
\u‘in(l indicate that the sulphur plays an important part in the dust 
'p]':iv as a fungicide. 

^ Ii! order to confirm the statement in the i)revious paper that the 
■’** pot cent arsenate of lead was not effective enough to warrant its 
IIJ- it i)lot was dusted with equal parts of arsenate of lead and sulphur. 
If'*' n’sults of this experiment are shown in Table III. 


Tahle III 
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The following conclusions may be drawn from the results (iliOiiiuv] 
in these experiments : 

(1) The percentage of corn-ear worm and mold injury 
as the number of dustings are increased. 

(2) The cost of dusting is prohibitive where corn is grown for 

or forage but is practical where corn is raised for roasting eai>, show- 
purposes, or for seed corn. 

(3) Sulphur is supeiior to flour or lime as a carrier for arsenate of 
lead and there is some indication that it also serves as a fungicide. 

(4) Fifty per cent arsenate of lead does not control the curn-ear 
worm as effectively as does 75 per cent arsenate of lead. 


A NEW SPECIES OF ISOSOMA ATTACKING 
WHEAT IN UTAH^ 

By R. W, Doane, Stanford University 

During the past two summers, while carrying on certain investi^ta- 
tions in Utah, for the American Smelting and Refining Co., Depart- 
ment of Agricultural Investigations, 1 have had an opportunity to 
study the life-history and habits of different wheat-infesting ImonuK 
and to note something of the effect of their work in the wheat fields. 

In the so-called dry farm regions in Salt Lake Valley it is a common 
custom to plant wheat every other year, letting the fields lie fallow 
during the alternate years. Often, however, the fields are not plowed 
during the year that they are supposed to lie fallow, but are allowed to 
grow a volunteer crop which is sometimes more or less profitalde. 
The plowing that is done at any time is usually with a disc plow and a 
large part of the straw and stubble is left on the surface of the ground. 

It will at once be seen that such farm practices offer almost ideal 
conditions for the development of stem-infesting wheat pests, ami it 
is not surprising to find the Isosomas doing an immense amount of in- 
jury there, sometimes reducing the crop yield to a small proportion ot 
what it normally would be. 

My attention was first called to these pests when I found the ndult' 
in considerable numbers in a field of winter wheat in May, IHU- 
Two species were collected at this time. One proved to la- the well 
known wheat straw worm, Isosoma grande, the other species, ;l^ tn 
as 1 can determine, is undescribed. Because the larvie confitic 
attacks to the leaf-sheath, I have called the species Isosoma nif.itaobox' 

'(’ontribution from the Laboratories of the American Smelting ami 
Department of Agricultural Investigations. 
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,„„1 luivf used the common name ot “the wheat slioalii wonn." v 
(irscription follows: 


Jl. Sp. 

wholly opaque black, finely punetale, with tin,^ white pile; antonn-e hl iel- 
[.asal .s.‘j;n)ents faintly yellowish, especially below, the clul) soTiu^what shorter than 
,l,e tiiivc preceding segments taken together, thorax l>laek, finely punctate in 
rcrtniii liglits a faint yellowish spot may lie seen on the anterior lateral corner of’thc 
pn, thorax; cox^e and trochanters black; fernone of the first pair of legs black at 
yellowish toward the tip, in some instances nearly all of the distal hjilf es- 
prcialiy helow, is yellowish; femora of other legs l)lack, yellowish at tip; antca-ior 
tilie }ellowish, .sometimes somewhat darker, especially lielow; other tibiie'hlackish 
yellowish at base and tip; tarsi yellow, last segment 'darker at ti]); wings reaching 
to the tij) of the abdomen; abdomen shining black, extreme tip (ovipositor sheath) 
yellrnvish; length 3 mm. ; wing expanse 5^ mm. to b mm. 


Imonia grande, which is found in the same fields as L vaginkohinu 
may easily be distinguished from the latter species by its large size 
;ind shilling thorax, A few specimens of L tritici were also found in 
this region, d^hey may be distinguished from L rayinicohun by the 
segment of the antennae being wholly black and the club being 



Fig, 23. hofionta vtitjitn'coiatfi. 



400 


■lOURNAL OF ECONOMIC ENTOMOLOGY 


as long or longer than the three preceding segments taken 
The face of /. tritid is somewhat longer and the abdomen linjadcj. 
posteriorly, that is it is not quite as tapering as in I, vagmicoJum. 

Most of the adults of I. vaginicolum appear during the month of 
May. At this time they may be found laying their eggs in th(' Inisr of 
the leaf-sheath just above one of the joints, usually near the middle of 
the stem. Three or four or often as many as fifteen or twenl v ctrir^ 
may be laid close together and when the larvm begin to develop tho 
leaf-sheath becomes more or less swollen. Each larva is emdosod in a 
firm little oval cell from a quarter of an inch to three eighths of -aw in(h 
long. The swelling and hardening of the walls of the sheath pnv.'<(s 
on the stein in such a way as to prevent the sap from flowing thiou|rb 
it readily and the plants become stunted and produce only small, 
poorly-developed heads. If the plants arc badly aJTected or if tlu'v 
are infested early, they may produce no heads at all or the heads may 
never develop far enough to burst from the protecting leabshcaih. 
In some fields eighty to ninety per cent of the wheat stems are iidVstcd 
and the crop loss will amount to from fifty to seventy-five per cciii, 
I have .seen some fields so bailly injured that they were not considered 
worth the harve.sting and the whole crop was a total loss. If t'le 
larval cells are very close to a joint they often cause conspicnoiis ktujts 
and the stem becomes much distorted. These swollen and disloricd 
stems resemble very much the stems that have been injured by I. 
tritid, but a careful examination will show that the cells occur only in 
the leaf-sheath, whereas the larvm of I. tritid are found in the walls (d 
the .stem of the plant. 

The larvae remain in the stems throughout the summer, fall and 
winter, and pupate in their cells during April and May. Mo.st of ihc 
adults issue in May and early June. 

I have found Isosoma vaginicolum only in the dry farm region. /• 
grande, which occurs with it there, has a much wider distribution, iKan^ 
found commonly in the wheat fields in the irrigated districts as ut!1. 
In the well-tilled, well- irrigated fields, however, the injury that the 
wheat straw worm iloes is not as important or noticeable as it is in the 
dry farm regions, where the loss of the young plants due to the work oi 
the first generation of larvte, and the hardened thickened walls of the 
stems, due to the presence of the summer brood of iarvte, affects veq 
seriously the quantity and quality of the yield of wheat. The elfcit 
of the work of this insect in the wheat fields in this state is similar to 
the conditions described by Webster and Reeves in Circular lOli ol 
Bureau of Entomology\ 

I have found, botli in Utah and California, that if a very 
plant is attacked by the larvie of the second generation it ma} 



PENNINGTON': RHOGAS TERMIXAIJS 


401 


Au^U'!. 1*5] 

atKd'nycci or made to stool excessively, the effect Ixnng the same ns 
piodii- ed by the work of the first generation of larvje in the earlier 
\vhe;*t- 

\ liitle later, but still early, infestation with 1. gramie alfeets the 
l^eiobt :uul size of the stem and the size of the head, usually making the 
small or very small. An early infestation of the highest or next 
to joint affects the size of the head but does not appreeiahlv 

the height of the stem. Infestation of the third joint does not 
.(•oui to affect the plant as seriously as infestations higher or lower made 
at approximately the same time. A very late infestation may occur 
ill one or even in two or three joints without seriously affecting the 
.Uctii or the head. 


NOTES ON RHOGAS TERMINALIS CRESS. 

{Hymenoplera , Bra co n Ida ) 

Bv W. E. Pennington, Scientific Assistant, Cere<il and Forage Insect I nrestigalions'^ 

During the summer and fall of 1914 a very severe outbreak of CIr- 
jikis iHeliophila) unipuncta Haw. occurred at Hagerstown. Md. This 
outbreak was carefully investigated by the force of the I'nited States 
luitomological Laboratory located at that point. Incidental to this 
work several parasites of the insect were reared. This jiaper deals 
with the data collected on one of these pai’asites, Rhogas tmninalis 
Ocss. (Eig. 24a), and is presented at this time Ixa'ansc it throws a 
little additional light on the phenomenon of parthenogenesis. 

Dining late September, October and early Xovember. a large number 
of Cirphls unipimcta larvae were eolleeted from the fiehl. These hirvic 
tvoj'c isolated in tin salveboxes two inches in (iiameter and t hree (jiiarters 
of an inch deep. As the larvae were isolated, they were arranged lyv 
licussion numbers which were marked with wax pencil on the top of 
dtebox. The cages were stored in galvanized iron trays iPl. 30], were 
t'Xiiiiiiju'd daily and fresh food supplied when necessary. In this way 
die (lata was exact from the time of collection of the original host to 
die minpletion of the experiment. From this material the initial 
'('lies of Rkogas terminalis for the following expeiinieiits was olitained. 

I'ahle 1 gives the exact data relative to the emergence of the stock 
materia], 

l’li(^ first note made at this Laboratory on Rhogas tennhwli^s is dated 
AiigiLsr 7, 1914, on which date J, A, Hyslop collected nine adult fe- 

%- thiuiks are due Mr. J. A. Hyslop for hcipfii! suggestions and assistance in pre- 
test and furnishing the illustrations; for the original adults making the 
'xpuinionts possible, and for the courtesies of full cooperation. 
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males and one male at the Laboratory trap light. Adults were ( nl]oc,e,| 
throughout August, September and October by other membc! ^ 
staff at the same light. 

In 1915 the adults first appeared in mid- April. On Ma.-.h 30 
H. L. Parker collected a puparium in the field, from which an adnit 
emerged in the Laboratory April 9. On April 17 he collected :i pijp;,. 
rium from which the adult had but recently emerged, and on tlic 2;th 
an adult was taken at the trap light and a pair swept in an alfalfa field. 
Adults were taken throughout May, June, July and August of 1915, so, 
with the 1914 data, it is evident that they are present in the field hom 
mid- April to early November. 


TiBLK No. I 


No. 

Date of 

Collection 
of Larva 

! 

Date Para- 
site Ponned 
Puparium 

Date of 
Emergence 
of .Adult 
Parasif.e 

Date of 

Death of .Adult 
Parasite 

Sex of 
Parasite 

Duration of 
Puparium 
Stage in 
Days 

U'liffdi 

i-ifcnf 
A-iiilt ii, 
Da\> 


1914 

1914 

1914 







1 

Sept. 

22 

Sept. 26 

Oct. 13 

Oct. 

13, 

1914 

Periialc 

17 

1 

2 

Sept. 

22 

Oct. 2 

Oct. 19 

Nov. 

30, 

1914 

Female 

17 

4;-: 

3 

Sept. 

22 

Oct. 6 

Oct. 33 

Ja ri. 

6, 

1915 

Female 

17 

Ti 

4 

Oct, 

2 

Oct. 6 

Oct. 24 

Nov. 

30, 

1914 

Female 

IS ! 

37 


Sept. 

23 

Oct. 8 

Oct, 31 

Nov. 

27, 

1914 

Female 

23 

27 

6 

Sept, 

26 

Oct. 13 

Nov. 11 ' 

Jan. 

19, 

1915 

Female 

29 i 


7 

Oct. 

2 

Oct. 13 

Nov. 7 

Nov, 

7, 

1914 

Female 

2,5 1 

1 

8 

Oct. 

2 

Get. 19 

Nov. 19 

Jan, 

5, 

1915 

Female 

31 

1 47 

9 

Oct. 

2 

Oct. 19 

Nov. 17 


? 


?* 

29 

i 

10 

Oct. 

2 

Oct, 19 

Nov. 19 

Jan. 

27, 

1915 

Female 

31 

ii'.' 

11 

Oct. 

20 

Oct. 23 

Nov. 19 

Jan. 

27, 

1915 

Female 

27 

lili 

12 



Oct. 26 

Nov. 20 

Jan. 

4, 

1915 

Female 

25 

4.) 

13 

Nov. 

10 

Nov. 16 

Nov. 27 

Dec. 

8. 

1914 

Male 

2,5 

4.1 


* Escaped. 

Numbers 1 to 7 were kept under practically normal field ronditions 
as to temperature, in a cold cellar. Numbers 8 to 13 inclusive uck 
kept in the same cellar until the middle of November when tlicy w io 
removed to a heated room for the experiments which followed. All bu^t 
larvse used in these experiments, after obtaining the original piua^itf 
from a larva collected in the field, were reared from eggs laid ni tn- 
Laboratory by moths which were themselves reared and ^ 
confinement. The host larvie on hatching were isolated m ^ 
box cages and given accession numbers. It was found advaiita?<ar 
to place a piece of moist blotting paper in each Ijox for the 
instai’s as dessication rapidly destroyed the very young 
this method of procedure the exact age of every host 
a parasite was known and the possiblity of previous intc'sta 1 
parasites precluded. 




Appjuatu.s used in tertnindlLs experinienf ,s: a. ( ;alvani/,cd iron trav Jioldinji 10 salvo 

hoxes; h. rar-k liokliiijr Dototi cu-os: r. filing system unit for notos; d. In'norular mioruscopn. 
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Til.- ;uiult parasites were transferred to separate cages adaiited from 
ih,, described by Doteid (PI. 30). A small piece of sponge .o iked 
lumoy water was put in daily. This liquid seeiiied a sMTfnMorv 
food. 00 other was tried. ‘ ^ 



C 


Hg. 24, Rkoga^ ierniinalis Cress.: a. adult; h. egg; c. pupariuin. 

Into each of these cages the Cirphis larvse were placed, one at a 
OiiK. All relations between the parasite and its host were then Garc- 
ia’ } ol^ervedand recorded, the larva removed to its own cage, and the 
‘Ppcaraiiee and emergence of the subsequent parasite noted, 
the copulates immediately on emerging. The male, when 

picscnce of a female is perceived, shows evident excitement by 

S. B., University of Nevada, Tech. Bui. 7S, Sept., 1011. 
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Vul.'i 

vibrating the wings and aiiteniuu. He very deliberately a])ji 
the female and immediately copulates^ the operation taking I nr, 
one minute. During copulation the male rapidly moves th<* 
tapping the raised antennae of the female with his own, she icnutijiin,, 
still in every member. 

Oviposition rapidly follows copulation and is extremely li^oious 
The female on locating a host larva raises with the fore legs t ‘h jiiuvri,,; 
part of her body, thrusts forw^ard the abdomen between the 
advances to striking distance. The strike is very rapid, th(‘ paoisiti 
rushing upon its host and inserting the ovipositor Avithin a fraction nf :s 
second. The host resists. It bites, exudes a dark fluid from ili[. 
mouth and squirms violently. Often the parasite will withdraw iroiu 
its struggling host, but in a couple of seconds resumes its attack, h 
is possible that a deadening sting is inflicted with the first strike, aii.i 
then oviposition is effected. 

The egg (Fig. 246) is elongate oval with the sides nearly paialli j, 
the surface is finely rugose, and the color is glistening white senn- 
traiislucent. The egg measures ,.18 mm. in length and .09 nun. ui 
diameter. 

The piiparium (Fig. 24c), as is the case with many specie.^ in tlii> 
genus, is made of the transformed and reinforced larval skin of tb' 
host. The shape is fusiform with the ventral surface flattened anb 
affixed to the object on which it rests by a black viscid exudation, tlic 
surface is turgid almost obliterating the segmentation of the host larval 
skin, the color is deep rufous browm to black. The length avera^n'-; 
9 mm, and diameter, 3 mrn. The adult parasite emerges by giiawinn 
an irregular hole caudad in the dorsum of the host skin. 

For convenience in referring to the original mother-parasites, the 
females Avith Avhich wc began the experiments Avill be called “Klioiia^ 
2, ” etc., and on up to “ Rhogas 13 ” (Table I). All foregoing <lal:i rela- 
tive to these parent females is to be had from this table. 

To “Rhogas 2, ” larvre were exposed on November 15 and 23 r('s])ci- 
ti\^cly. Puparia of offspring parasites appeared from these bu'va' 
November 30 and December 14 respectively, giving 15 days loi me 
and larval period (up to formation of pupariurn) of the parasite in tbr 
first case and 21 days in the latter case. Adults emergctl Dt'et'inhi't 2-1 
and 29 respectively. Roth were males. No male Avas bmiiglit 
this female, and therefore these offspring Avere produced parthem'.a*'!''^ 
ically. 

“Rhogas 3,” being unmated, was placed in a Doten cage arid a a’' ' 
larva put in on November 17. It was immediately stung h> 
and then removed. A parasite appeared from this host laM-t a- 
December 9, the adult male emerging on December 2(u 
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fills {(■nu'klp oviposit6d in a host lai’va on Dcoomboi' 10, the pupaviuiu 
bciiijt formed on December 31, the adult male eincrjrino- on January 14, 
Hjl.V On December 4, after a male had been placed with this female. 
I,ut no copulation observed, allhou^^h th(‘ pair was carefully watclual, 
tbo fciii:do oviposited in a larva. The larva was rcnio\'ed to its private 
uial the offspring appeared and fornied pupariuni on I)eceuib('r 
op The adult emerged on January 9 and was a female. 

IToin “hhogas 4’’ were reared five males partlienogenetieally. 
from “Khogas 5” Avere reared five males partlienogmietieally. 

From “Hhogas 6” were reared four males and one female. Two of 
ihrse males were reared from eggs deposited in larvm liefore placing 
•Ifiiogas 6” Avith a male. After introducing a male into the cage, and 
noting copulation, this female deposited eggs Avhich restiitml in the 
jinKluction of one female and two males. 

From ‘‘Rhogas S,” unmated, Avas reared one male parthenogenet- 

From ‘‘Rhogas 10,” unrnated, Avas reared one male parthenogenet- 
ically. 

From Rhogas 11,” unmated, aati'c reared two males parthono- 
gciictically. 

From “Rhogas 12,” unmated, Avere reared tAA'o males partheno- 
geiictically. 

A total of 27 successful oviposit ions occurred under artificial condi- 
tion?. 

The earlier stages of these for both males and females arc similar 
in ihiration. The egg and larval period, up to time of formation of 
the pupariuni, for both sexes averages 19.1 days. Th(' pupariiim 
■'tage averages 16.7 days, w^hile the length of life of the adult parasites, 
under artificial conditions, varied remarkably betAveen the two se.xes. 
Moles IWod on an average 16.5 days, Avhile the females averaged 32.5 
days, the longest lived female surviving 75 days: the longest lived 
male. 35 days. 

leiiiperature played an important part in th(' development and 
(‘mergence of adults after the pupariuni had been formed. A cool 
pf riod of ii few days continuation Avould apparently interfere witli the 
mn'iual activities and the adult Avould be delaA'cd in emerging. 

^ it is interesting to note the sex of the offspring of parthenogenetic 
t^'inales as comjjared to that of offspring of normally mated females. 
tmih‘,s were produced from eggs deposited p.arthenogenetically. 
ff-'iie aiitmreiit exception in the case of “Rliogas 3" l)oing doul)tlul 
''"'k) whetlu'r or not copulation took place betAveen the female parent 
"’td the male to Avhich she Avas exposed. From mated lemales, ofl- 
of l)()rli sexes Avere produced. The rule that females alone are 
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produced from fertilized eggs is still tenable, despite the appai - m 
tradiction in case of number 6, for it is possible that all eggs l;,hl |,y 
pregnant female are not supplied with spermatozoa. 

The female Rhogas oviposits, under laboratory conditiDns. in 
larv® of the second and third instar; the parasite pupariuni is loimcd 
when the host larva has reached the fourth or fifth instar. 

Conclusions to be drawn from this experiment are as follows: 

1. There are probably four complete generations of Rfutijas ten,,, 
indis in this region, with a maximum possibility of six generations p(-i 
year. 

2. The parasite hibernates in the puparium stage. 

3. The females are nearly twice as long-lived as the males. 

4. The parasite is present throughout the entire active season of its 
host. 

5. The parasite oviposits only in second and third instar host larva\ 

6. Eggs are laid within the host. 

7. Parthenogenetieally, males only are produced. 

8. Mated females produce both males and females, the latter, how- 
ever, are decidedly predominant. 


INVESTIGATION AND INSTRUCTION IN BEEKEEPING 

By Morley Pettit, Provincial Apiaml, Guelph, Onturin 

It is the first duty of an investigator and instructor in Apiculture u 
establish his reason for existence. This was done in the writer's liisi 
annual report as Lecturer in Apiculture at the Ontario Agricultura 
College, published in the annual report of that College for inO'J. :t 

follows: , 

''Beekeeping is one of the most pleasant, healthful, and prohUUiii 

of rural occupations. ... 

"A large percentage of beekeepers fail from lack of guod 
ment. This can be overcome only by education and traiiimg. 
a one owes success to early training received in the apiai'v of 
perienced apiarist. Add to this training a scientific collegia couK i 
the underlying principles of apiculture and you have greatl\ niai- - 

possibilities for success. . . • 

"To obtain an intelligent idea of the subject the underlymg ^ 
of bee nature must be mastered. Bees are not domesticate 
same sense as farm animals. They are simply wild insects im uu 

iThis and the following three papers were read at a meeting of Ta. 
Investigators in Apiculture held at the last annual meeting of the Anif 
ciation of Economic Entomologists. 
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jwel! ;ieor our homes by being provided with conditions most suitfMl to 
ilioir roinfort and prosperity. It has been the purpose of tlu' lecture 
course to describe these conditions, to give an outline of facts with 
('very beekeeper must be acquainted/' 
it is the purpose of beekeeping investigation to determine the priu- 
cipk'S oi bee nature and of instruction to convey them along with 
luctliods of their application to the student. From 1909 to the present, 
it has been the writer's purpose, as yet realized to a very limited ex- 
to make it “possible to look to the graduating classe.s of the 
Oiiiario Agricultural College, for valuable assistants and foremen of 
-piarics, trained inspectors of apiaries, queen breeders, lecturers, 
xporiinentalists and experts in all lines of beekeeping.'' 

1. Investigations in Apiculture 
The problems of investigation proposed in that first report were the 
/lowing: 

^Vintering bees; the prevention of swarming; preparation of honey 
'ii'srilc and the marketing of it; the production of commercial beeswax; 
he control of the mating of queens; the influence of weather coudi- 
on (he working of bees and the nectar secretion of flowers; the 
■dDil) building of bees, including the use they make of comb foundation; 
he separation of the wax and honey contained in cappings without 
iijiiry to the honey ; the testing of appliances offered for sale by dealei s; 
he ti'sling of queens sold by commercial queen breeders; proV>h‘ms 
■'Hiiicctcd with bee diseases. 

Most of these problems are as yet almost untouched, owing partly to 
; hu'k of equipment, and mostly to the pressure of executive work and 
fGH'hing, By attention to the well known essentials wc are able to 
’vintci' bees and prevent swarming with more than average success. 
>U!'C('ssful methods of packing and marketing honey have Ixam in- 
'■(s(igatc(l and reported on from time to time. Various methods of 
'Hiiieriiig l)Geswax from old combs and refuse have been tested. An 
‘^pcriiiient conducted by C. P. (fillet te of Colorado, some years ago, to 
'Iflciiiiiiic tke amount of wax from foundation used in the cell wails in 
building was repeated with similar results to those obtained in 
^'arious capping nielters on the market have been tested 
iliscdViT some practical method of removing all the honey from the 
■'‘'X wit j ] 01 It injury to the honey from overheating or eontacl with tlic 
•‘idti'tl Witx. During the season of 1915. a honey crop of al>oiit 2(1.000 
(t hojiey was extracted in a commercial apiary using tlie Peter- 
appiiig Aleltor with good succe.ss. This device has a flat suriace 
jiy Jiot water and slanted to run off the mixture as soon as the 
i):i] t !y liquefied. A gravity separator removes the honey quickly 
Oh- V. nx. (-Queens sold by a nunil)er of queen l)rceders have octm 
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tested cooperatively by dilTerent beekeepers in -Ontario \\\Av\- 1],^. 
writer’s direction. These tests have been made with partii iihu- 1,.;. 
erence to resistance to European Foiilbrood. The results h:iv<> 1,,,,.,, 
published by the Ontario Department of Agriculture in a IhiIIcu,. 
entitled ‘‘Some Results of Cooperative Experiments on Hace^ ,,1 Mh-. 
to Determine Their Power to Resist Euro[^ean Foiilbrood.’’ 

''The conclusion reached by the writer with reference to races an.i 
strains of bees is that resistance is more a matter of vigor than of ra,-,. 
or strain. Results of tests show, however, that common lilack hov 
arc exceedingly poor resisters, and that Carniolans arc not gcncnillv 
as good as Italians. . . . Evidence in favor of leathcr-coloif.i 

Italians is perhaps stronger than that for the yellower strains. . . 

"So far as it can be seen by the careful observer who is not a bacte- 
riologist, the disease diminishes in virulence after it has been in a p;mi(- 
ular locality for a few years. It is also true that the resistance of tin 
bees increases as a result of natural selection or 'survival of the fittest,' 
On the other hand, apiaries previously Italianized and carefully watchei 
wRen the disease arrives are not so badly affected. ” 

2. College Instruction in Apiculture 
(a) With Long Course Students. 

This consists of twenty-five lectures and a few laboratory prriuil^ 
compulsory with all first-year students. The work is based on a text- 
book,— “ Langstroth on the Honey Bee, ” revised by Dadant. IMnk 
not entirely fulfilling the writer’s ideas of a college text-book. tlii> 
has perhaps been the best on the market. A change xvill likely !»■ 
made to "Beekeeping” by Phillips. 

Very little attention is given to the biology of the bee. The teachiiti 
of evolution, morphology and physiology, while important, Idt 
largely to the biologist. A brief survey of external anatomy and of t!u' 
systems of nutrition, respiration and reproduction is sufficicnl to e;i:! 
attention to the organs and processes of interest to the lieekeefui. 
Enough development is given to explain the life-history of cad) of die 
casts. Pathology and hygiene of the apiary arc also impoitaiit. ^ 
Our main business, however, is to teach bee psychologx . 
behavior. On a knowledge, conscious or subconscious, of 
succe.ssful bee management rests. It has usually been 
years of experience punctuated by heavy losses. To collect, c • 
increase and transmit this knowledge is the task which (oah‘^^^ 

It is not a light one. . 

It is much easier 'to describe, for instance, a method ol a* 
queens than the principles of bee psychology on which al 
troduction must be based. But the student who is not t.nE 
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must learn them by the successes nnd failures of 

Tl„. ,.x,ent to vvhiA the teaoher may abstract principles fron, n.e.l,- 
>v,li < opend on his own knowledge and on the prawinus ] 
of his class. oh luai 

I, ,S a very important part of our work to swure a status for tl,e 
.abject m agricultural colleges, and it is gratifying that the deadly 
.lijfcrcncc if not open ridicule to which il has been subjected i'n thuos 
is l.c,ng overcome, although there is room for a great deal .,f 
miprovouient yet. g -ai ,ii ,ii ol 

UVeousKier it a great advantage at the 0. .-V, that the subject 
roiupulsory with all first-year students. Il gives every student an 
„|,|,«itunity to learn something about it. Those who become miw 
...inl are as far as pos.sible given work m the .Vpiculture Department" 
pcsiuons are secured foi' them with siicce.ssful beekeepers for tin' 
‘Tibuin^i summer vacation. 

lu the second year every student of the college has a Ihc.sis to write 
aid he may choose a beekeeping subject. .Those whose interest 
...Iitmucs are given more important work the second vacation perhaus 
:c liisiicotors of apiaries. This is continued in the third-r ear vacation 
:a,.l t ier- arc .advised to take the biology option anil write their gr'adiia- 
i|fni Tnci^i.s on a beekeeping subject. 

■Nifar our effort, s to secure a larger place on the curnculuii, for 
Apuailnirc have been witlioiit iivail, and as there are no elective <„]> 
JM. c-xc<.,u the main dirdsions tallied •'options- u. the grad, u, ’ting 
.. Vi.thc difficulty of getting a new subject on the junior years is -rreater 
It rs colleges where elective,s are common throughout the couire 

IftCv'o '1- "I'T''-'’ Apiculture spcciali.sls in the 

^ Op ion, and have gone imiuediatcly to good positions The 

'3ourtr‘“^ 

le \V,l sn-e us a proper place at an early date. 

iShoi't Courjic i-^tudenty. 

Itio Ontario .Agricultural College has no general short courses, luit 
subjects such as dairying, pouitry, 
P'actic'iliv 'fl ^ Beekeeping Short Course, we aim to cover 
'tiihtfimrn sro^^nd as with Uie long course students; the 

f-ach I ■ ^ consecutively six or seven 

n instructors 

successsfiil inspectors of apiaries in Ontario, 
i^hntod ^ the labors of the Pi’oviiicial Apiarist. 

‘ire prepared and mailed to a large numlier of 
"■''HI fiftv t ^|n^rs who will be interested. The attendance varies 

'ioin hon. “^^lired, depending hrgvW on the natuj-o of the pre- 
" ‘^oney season. 
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(c) The Students’ Apiculture Club meets every two week. 

the term, and is addressed on practical topics by successful be('KHi.|),,,." 
Occasionally such prominent men as Dr. Phillips, Dr. \j, 

Dadant or Mr. Root are secured, and their lectures add iinit i; i,, 
interest of the club. 

(d) Extension Work. 

Local short courses have not been undertaken, although they Wdii'.j 
doubtless be valuable. Bee institutes in winter have been found (luit.' 
successful in some districts. They give better results than bee loi-imv, 
at general fanners’ institutes. Quite a number of lectures on h(’('kc{|i- 
ing arc given at local agricultural short courses held by disiriot rep. 
resentatives. Many of the twenty-six county beekeepers’ 
tioiis request and receive lecturers at our expense. The most popnla; 
form of extension work is the summer apiary demonstration. Of tlii-... 
we held 60 in 1915, with a total attendance of 1,910 persons, an averanv 
of 32. Most beekeepers like to be shown as well as told. Thi>f 
demonstrations are arranged and advertised from the office of {lie 
Provincial Apiarist. Korin post-cards and letters are used, also a !bt 
of about 8,000 beekeepers arranged geographically, an addrc.^diiii 
machine, stamp affixer, envelope scaler, and whatever other offii- 
devices are available. 

Demonstration apiaries have been recommended, but so far h:ivr 
not been tried in Ontario. These would be particularly valuaiilo u. 
districts where beekeepers have become discouraged through Europt^ai. 
Foulbrood. They would need to be managed in series by a man wit!: 
motor cycle or light motor car. 

Demonstrations and educational exhibits at fairs and on Ihnir' 
Farming Special Trains have been conducted to a liniilcd cxtrii'. 
They are valuable in calling public attention to beekeeping, also toib 
use of honey, but for educating beekeepers themselves, they .■iit' iic: 
worth nearly so much as the apiary demonstrations. 

Not much need be said on correspondence and publications. 
are conducted along the usual line. During 1915 about 7.i)0() letu'e 
and reports were received and 5,000 sent out. During the year 
circular letters, report forms, and cards advertising demoii>ti':iri!“ii: 
were sent out to Ontario beekeepers. We are using the mails to bik 
take the Ontario Agricultural College to the beekeepers oi Ontmi" 
and the many kind letters received show that most of them ‘ 

it very much. 

The Apiculture Division of the Experimental Union is rc;illy a Fj* 
of our Extension Work. Early in the year circulars an' m'iii i'' ^ ' 
complete list of beekeepers offering them a list of expcimicat^ 
eluding methods of management and appliances ‘to be 
form on which they can make application for any one oi dte cnP' • 
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,hcy wish to test On rea-ipt of the application ,,roperiv 
tilled oal . the material for the experiment reetneslod is sent also a for 
t,„ which the results can lie reported. These results are Vollecled at 
[lie Old of the season, tabulated and summarized for a report 
It ndl tic seen that the educational value to the experimciiter who 
tests s..me successful method of management under our direction i.s 
even griaiter than the information gathered from his report. alfhouLdi 
tliiit ha.< a real value as well ’ ^ 


The Opposition of Beekeeper.s to Apk ultur.^l Enre ATKi.N- 
This is met with to a limited extent from older men. the claims hoing ■ 
el; That it will make more beekeepers and crowd the pasturage, 
lb) That the increased number of amateur beekeepers will increase 
the (lisensp menace. 

!c) That ail increased production of honey will lower the price anti 
reduce the profits. 

These objections may be answered as follows: 
la) \'ast areas of bee pasturage are at pi-esent imoecupie,l. Anv 
crowding which now occurs is due to the example of succe.ssful bee- 
tfepens. lastructoi’s should carefully ivarn against over-stocking. 

dij-lilucated amateurs will reduce rather than increase the (ii, 5 ease 
menace. 

I.c) An increased production with proper distribution anil advertising 
would so develop consumption of honey that it would liccomc a staple 
nth advancing prices. Incidentally education would greatly lower the 
fosl of production. 


In Conclusion 


It IS our business to study bees, their biology, psychology, activities 
ami products, and their relation to climate; also honey flora and 
iicrtar secretion and their relation to climate and soils. Incidentally 
'UMmist study system, efficiency and economics. 

It IS our business to transmit to the l)e.st of our ability tlie results of 
' ie.se invest igatioiis, so that ive may have the satisfaction of seeing, 
'I not two bees where one grew before, at loa.st an increase in the sum of 
'•'“JoyiiieiU and profit in this most enjoyable of pursuits. 


bee work at the CANADIAN GOVERNMENT 
experimental farms 

B} E. W. L. Sladen, A'piari&t, Central Experimental Farm, Ottaum 

werT.'**^ ' Department of Agriculture bee culture exporimonts 

th^ ‘‘Hi'd in 1891 under the Division of Entomology and Botany 
-^l>f‘rimeiital Farms Brandy Avith two colonies at the Experi- 
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mental Farm at Brandon, Man. In the autumn of 1893 t-xporj. 
mental apiary was instituted at the Central Experimental i'ajm 
Ottawa, and Mr. John Fixter, who was then farm foreman, was 
in charp^e of it. In the autumn of 1912 Mr. F. W. L. 81adoii was ap! 
pointed Assistant Entomolofjjist for Apieulture in the Di\ision 
Entomology and, when on April 1. 1914, this DivLsion became n s(']>:iiat(. 
branch of the Department of Agricultui-e, the bee experimeiifal \vi,tk 
became a separate Division of the Experimental Farms Branch. 

The work undertaken by the Bee Division is entirely expeiinK^m.,] 
and consists (1) of experimental work at the Central Farm. Ottnwa. 
and (2) experimental work at the Branch Experimental Farms. 

Bees are now^ kept on thirteen of the Dominion Experiment id Kiinii>. 
Usually the man in charge of tlie poultry looks aftei’ the l)e('s. We 
find that it is necessary for him to examine the colonies on a cert:uii day 
every week during the swarming season. It has been denionstiathl 
that bees can be kept profitably at all of these Farms, althoufrh at 
Nappan in Nova Scotia the wintering problem has been found soini/- 
what difficult, both on account of unwholesome stores gatherc'd by tin- 
bees and the long winter with its sudden changes in teinpt'mtun-. 
The principal work is now, ihiTofore, investigating the sources (.f 
honey, its riuantity, quality and period of production, variation fruiii 
year to year, etc., the object being to give, eventually, reliidde informa- 
tion as to the profitableness of beekc'cping for l;)eekee|)ers who dwcii 
or settle in the j'egions served by the different Farm.'s, which cover al- 
most the whole of the settled part.s of Canada. Hives an' kt'pt oit 
scales and the daily weights recorded. When substantial incretiscCn 
weight arc noted, investigations are made in the field to discover ilii- 
source of the nectar. Samples of the honey are taken from the .<iijK'rs 
from time to time. It is being recognized that mneh of this work will 
have to be done in summer out-apiaries situated at some distance from 
the Farms, and tliis development was begun this year on scvcriil oi 
the Farms, Some interesting results have already been ol)tiiiiicd :ii 
some of the Experimental Farms, for instance, alfalfa has proved 
valuable source of honey in Southern Alberta. 

The best kind of winter and spring protection required to prodiiw 
good results, and the best methods of spring and summer nianaiiciiK'Ht 
and of swarm control at each Farm, are also being oxpeiinieiiT.ilh 

investigated. , • .i 

The Branch Farm apiaries report to the Central Expoiinicnt^ 
Farm three times a year — in spring, summer and autumn - on tonm 
in which a number of questions are asked. This year simpk 
a weekly report during the active season when swarming ts 
have been started. On these forms are asked the conditKiU o 
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, 4 , ,,n ,11(1 what steps have been taken to control Mvarmin,r , , , 

,„:„lcd to the Central Farni the day after the wr etl "" •' 

„f ,I„. colonies is made. ‘ ""■‘''5' 

A, ihe Central Farm the principal problems that are l,ein., i, ■ 
silted arc .swarm control, both by breeding and Ih- mml , ^ 
ivuitcriiiis, both out-of-doors and in the, cellar s,,,,,!,.,, 

being established in place.s where d,irere;t !;' tm.'..l''''^'r 
found such as swamps and sandy plains, s,, 

.-.iiirces of honey there and to ascertain its quality- and a 

the hotaiiical names of the plants vielding it .n„'l .,1 -i , '■ ' '■ 

ilic conditions under which they yidd. A honey plant herbaHnm al,‘ | 
iioiiey niascura arc being started. About fifty colonies are kenf ■ , ‘ 
.ciitrall-ariii. and an average annual crop of between 2,000 alnl: , o 
piiinid.s ot honey has been obtained from it in recent years 

An tipicnltural building 27 feel by 02 feet with iiiiilerground base 
1 , 101 . 1 , contamiiig three bee cellars, is now in course of (a,.,str,.,.,i.„' 'si 
.1.0 ( entral Experimental Farm, and wdl, it is expected J,; ; '; 

(«upiu. 0 .i m January. Arrangements are being made to hav,'. 
ronipcratnre. humidity and ventilation in the three l,ee cellars under 
iii'TinrLil control. ' 

ihioof the functions of the apiaries at the Branch Farms i.s thes„|,plv 
d IKT.S n, (diservat.on hives to a large number of fairs to wl.iel ' he 
Dimninon Experimental E arms send exhibits. These observation hives 
"'mini one Langstroth frame with lirood and lioney with the adhering 
«-ainl hree .seetion.s or a shallow frame, contammg lioi.ev, on lop 
shoots ot p;lass. ' ’ 


iiin PURPOSE OF COLLEGE BEEKEEPING 

Hv E. I. Phillips, liureau of Entomology, Kmhington, D. C\ 

"li asnc.ltural colleges is rolafivelv new. 

1 has been sporadically included in such combes for 

.1 ,V'" P « ^o-tn.c,ive bal- 

that there are problems to be settled is evi- 
‘inf h meeting. It may be assumed that the 

hnow definitely what sort of course should 
'h’uctors in ^ subject, and it is auspicious that the in- 

Xot hei have realized the desirability of a conforonoe. 

the dfV'iH teaching, I shall not presume to give advice as 

ho|M ti ! ^ ^t may be an advantage to view the prob- 

outside and to look at it from the standpoint of the needs 
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of the beekeeping industry, from which point of view one lias 
to suggest. 

Little need be said of the malignance of an over-enthusiast j. pies. 
entation of the possibilities of beekeeping. The booming t\i, 
industry is detrimental to those induced to take it up thi’ougit !al<i* 
representation and it is perhaps even more harmful to the iiMiivtiy 
and to the institution that permits such a presentation. Beekccpujtr 
can readily be painted in too bright colors, even by telling nothmu i.iji 
the truth, but no presentation is honest which does not tell tlu' 
truth. As the demand for beekeeping courses will probalily iin roax^ 
more rapidly than the supply of qualified instructors, this is a 
which must possibly soon be faced. 

The beekeeping industry needs more of two classes of adherents; 1 
the beekeeper who is interested in advancing the scientific phasts of 
bee culture, and (2) the professional honey-prodiieer. 'rhere aic 
today more professionals than there are scientific beekeepers hut thr 
majority of the professionals are men above middle-age and there mo 
few young men taking up the work. Beekeeping is too strenuous a 
business to depend on amateurs for its existence for, what witli the 
brood diseases and lean years, the amateur is an unstable factor that 
does not make for permanence in the industry. It is easier to make 
professional beekeepers than it is to make scientific beekeepers hn' 
two reasons; the training is less exacting and the raw material is mure 
plentiful. The advance of the industry depends chiefly on the work 
of scientific beekeepers, but its permanence and growth depemi on 
commercial beekeepers. The amateur has little effect on l)eekee|)iii2 
except on those who sell the beekeeper's requisites. 

There is opposition to the training of more beekeepers. As soon 
this is mentioned, overproduction and overstocking are brought for- 
ward to overwhelm the suggestion. The industry can lie increased ton 
times before these things become serious for the nectar is avaiiaiijc. 
the consuming public will purchase the products and the nature ui tin' 
business justifies the increase. We should not neglect our dutv be- 
cause of criticisms due to ungrounded and selfish fear. 

If commercial beekeeping should decline it would he usc}c.>> 
agricultural colleges to continue courses in beekeeping. Furihcnnuib. 
the college authorities are justified in asking for results and 
departments of beekeeping can produce commercial beekeeper- 1 
will be reason to look for a curtailment of funds for the woi k. 
teaching Greek is not supposed to produce Greeks, but 
training tangible results are expected. While some ^ 

beekeeping for use in horticultural work, they add little to 
and could easily get what information they need elsewhc! ■ 
problem would scarcely justify the giving of courses. 
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It too much to expect the college teachers of boekeepin.- to 1 ,vn 
[ji, supply of professional beekeepers, for flie relatively (Vw wiio 
to coik-ije are not all expecting to make beekeeping their life woH-' 
Thou must be some way of reaching the majority who do not to 
collegi- and for this we must try extension work. This is not t lie plewt' 
of beekeeping education that I desire to discuss at this time Ihn 
of those who do go to college there are some who are l)et1er fittnl for 
kckef|)ing than for any other work, provided a fair livino- (..i„ ],o 
made from the business. Unless this is true, there is no hoi^ for the 
futuiv of the business. With the increased cost of the necessities of 
life and our transfer of former luxuries into the class of necessities 
bookeoping must be made still more productive or the right type of 
nirii will not .take it up. Formerly many a beekee|)er lived on the 
products of 100 colonics;. few would voluntarily do that today. 
a relative decrease in honey prices this becomes .still more difficult 
If beekeeping is properly practiced, it will produce an inianne more 
(hail adociuatc for the average American family. There are many 
beekeepers who are accomplishing this. If the majority of heekeepers 
are not making enough from their bees to keep a family of the better 
cla.^s, this may be due either to ignorance of proper methods or inability 
to do (he necM^ssary work. The chief deficiency is a failure to systema- 
tize the work. Many beekeepers arc loaded down with non-essential 
details and miss the essentials : in fact most beekeepers fail to systema- 
tize their work until they are compelled to do so when they run out- 


If this is a defect in the practice of' the average lieekeeper, this may 
well serve as a clue to the teacher. Beekec^piiig lias been taught for so 
^hoit a time that the courses are not standardized am! it is often a 
|)iol)lem what to omit or to include and especially what to emphasize. 
The iicekeeping literature is full of “kinks'’ and ‘‘tricks of the trade” 
liiit the work is not well analyzed and systematizerl in our literature, 
dual! wonder then that the man assigned to give a course in boo- 
'^'epiiig often does not know whei'c to begin. Obviously this defect. 
J-'f iiiir luciature should be remedied for the sake of the practical bee- 
Gpc! even more than for the teacher and student. 
h\ery course in a college, whether vocational or strictly cultural, 
^ loukl have cultural value. The educational value of a (“oiirse devoted 
J’^U'tnils ol practice is very little unless the details are systematized 
p unless the reason for every step is made clear by a <liscussioii of 
‘mi(‘tital principles. A thoroughly practical course that is com- 
tV has fully as much cultural value as th(‘ courses 

atv avowedly given for cultural benefits. 

^'iilv^*^ ^ commercial apiary is .simple, not complex, It is 

the confused beginner who manipulates excessively and does 
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complex things. If four years is enough for medical training, viably 
in one year a bright boy ought to be able to learn beekeeping ja-jir. 
ticed in commercial apiaries and be able to take care of several huiulrcd 
colonies. The beekeeping course may not give all the practice in'idcrl 
because of the limited number of colonies usually available, bin this 
can readily be overcome by a summer in a commercial api;uy. just 
as the medical student gets hospital experience. After this exU'iisiv(> 
beekeeping should be practiced. Of course not all beekeepers nntiuigc 
their apiaries eorrectiy but a beekeeper producing comb-honey in out- 
apiaries is usually not far wrong. With the proper foundation, thr- 
student will be able to detect defeats in practice. We have all seen 
men of loss than average mental ability who have learned this work, 
so it is not exceptionally difficult. The old advice to begin with n few 
colonics and work up slowly is fine for amateurs but docs iinl make 
professionals. 

Are such results being accomplished in the college courses'.' It inay 
be too soon to demand results but the purpose of the work seems not lo 
be in this dircctioiTin all cases. If there is a remedy it lies in a rcail- 
jiistment of the work so that the fundamental principles are Icaiiicd, 
Then when it comes to practical work the essentials must bo ('inphii- 
sized while the noii-es.sentials and petty details of individual systcins 
of management are ruthlessly cut out. 

The teacher of beekeeping will be tempted to give interesting thinjis 
in the course, as are all teacliers. You will be tempted perhaps n* 
overemphasize apparatus l)ecause of its availainlity for lal)orato]T 
work. You will be frightened perhaps by criticism of present btr- 
keepers against making more beekeepers. However, oni* industry 
and your positions deiiend on results and there is no way to get rhosc 
except through the elimination uf the unfit from the courses and the 
placing of emphasis on the two trig things that the beekeeper docs 
This does not decrease the interest in the wmrk if properly presiuitcd- 
quite the contrary. 

Beekeeping is usually part of the entomological wmrk of the cnllctas 
and this is probably the correct relation of the work to th<’ other 
courses. In the work which we did in entomology there wa.s includcij 
considerable morphology^ and taxonomy. Whether this is the piojK] 
emphasis for entomology is not for us to decide, but if one is toin|)ted to 
follow these lines too closely in lieekeeping courses there is rinson t<i 
question whether the beekeeping course should largely diiplicaii- 
which is given in the regular entomological courses. Anatomy is som|‘' 
thing which makes a good beekeeper a better, broader man bui p^ ^j 
ably it does not make a beekeeper, for behavior is more closely alno 
to practice than is structure. 



GATES: BEEKEEPING IN MASSACHUSETTS 


417 


Si,.r<' insect behavior is not an important part of most courses in 
t.iitiiiMiiosy, there is good reason for giving this phase of bee life more 
ordinary emphasis. This is especially desirable in view of (he 
fui)d:t mental necessity of such knowledge to the beekeeper. It is far 
j,j,^,-e difficult to outline laboratory work in l)ehavior than in anatomy, 
lutt tiie teacher of beekeeping has the aecimudated niat('rin! from e\- 
porit'uce and investigation to suggest work of this cliaracter. A serious 
(lifficulty is that your courses do not all run into the suninier, ])ui the 
^vint(‘i’ cluster, the brood diseases. th(‘ develojmient and care of the 
liruod. wax secretion, effects of accumulated feces, response.^^ to changes 
la temperature, light and humidity are all readily studied even in 
mid-winter. Since the Avintering problem is the most si'rious one 
which confronts the beekeeper you are justilied in giving (liis much 
iittention. The greatest possible amount of manipulation of bees 
dioiild he provided, even though you sacrifice colonic's for this pur- 
pose, Then one or two periods may pj'ofitably l)(^ devoted to the 
study of apparatus and by the time these things aj’(‘ covered it will 
usually be time for outdoor work, assuming that the conr.s(‘ begins in 
mid-winter. 

It may reasonably be assumed that my suggestions are instigated 
by a feeling that all the beekeeping courses are not U{) to the standard 
that I would set. While I have not had experience in teaching bee- 
keeping, I nevertheless feel that by coopeimtion tlie present defects 
may be remedied. Several rather surprising experiences with foiTner 
students of beekeeping in various sections of the country have induced 
me to say wffiat I have said, but 1 prefer that my criticisms l)e taken 
as general, not specifie. I trust that this first conference Avill be a 
.'tcp towanl correcting deficiencies. 

THE BEEKEEPING WORK IN MASSACHUSETTS' 

fty linrnjx N. Gates, Associate Frofessor of Beekeeping, Agrictdiural 

Cnllege, ,4 oihcrsl 

1. Investigation, under tlie Massacluisett.s Agricultural (‘oliege 
Experiment Station. 

hxpeiiments and investigation, theoretical and practical, arc being 
^airried on concerning bee diseases, color vision of l)('es, winleriiig and 
together with minor investigations in other lines. 

- f OLLEUE Instruction 

iwo courses are offered regularly enrolled, four-year students, 
hiitoiiiology gj Beekeeping, two lectures and one laboratory weekly 
during the second semester. Elective, primai'ily for juniors but open 
Huiiois. A text-book has not been assigned. 

'^‘rtu;i)!y an outline of the paper as i)i'eseiitcd. 
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Entomology 10, Beekeeping. A course more advanced tlKin the 
previous one, designed primarily for seniors, but juniors may vlvci it 
One lecture and one laboratory weekly during the second f^cmcste] 
This is virtually a seminar, hence no one text-book is used. 

For students of the Ten-Weeks’ Winter School. Two lecturo 
one laboratory period weekly. 

3. Extension Work 

The Extension work in beekeeping has not been definitely ])iovi(l<',l 
for. It includes: 

An Itinerant School, meeting once in three years at Amherst, fiilu.i-. 
wise at various points in Massachusetts. When at Amherst the school 
is of two weeks’ duration, and has a staff of four to seven lecturers 
and demonstrators. Time devoted, a full day for five days each 
week. Excursions and special demonstrations are arranged for Sat- 
urdays. 

Summer School. Ten lectures and laboratory practices are offered 
each year during summer school. 

Correspondence Course. A correspondence course is provided 
those who may elect it. Twelve lessons are offered, based on Mrs. 
Comstock’s ‘‘How to Keep Bees.” 

Annually, during Farmers’ Week, a three days’ convention is pro- 
vided. 

The College maintains an elaborate equipment which is displayed 
under a large tent, at a limited number of agricultural fairs each season. 
It is probable that this equipment will include jointly an apiciiltunl 
display from the State Board of Agriculture. 

4. State Board of Agrtoulture 

The inspection work of the stale is carried on by three dejnity in- 
spectors and one chief under the direction of the State Board of Agririii- 
tare. Also, the majority of the lectures and demonstrations at 
meetings of the beekeepers’ societies and at their field days, are i)aid 
for from the funds of this Board. However the expenses ol sonu' 
grange and other lectures are borne by the institution before wliidi 
they are given. The State Board of Agriculture has a series ot 
publications, now’ numbering ten, designated ^'Apiary Berios. 
Emergency and other demonstrations are held under the la'ovjsieii^ 
of the Apiary Inspection Act. 

5. Other Work 

The Beekeeping Department of the College maintains a wax roiak'- 
ing station and has handled enormous quantities of raxv man tii^l lai 
the beekeepers of the locality. This has proven a pleasina U'aiai* 
of the apicultural service of the state. 
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1 , the plan and purpose in directing the apicultural tt^ork of .1,,. 
io unify or centralize it and in so far as possil.le to eoirol.ito it 
Tin,,- die College and State Board of Agriculture join in certain features 
„f the work. This IS desirable from the standpoint of eliminating 

aupiif'ition. ‘ 


THE COLUMBINE LEAF-MINER' 

By E. X. Cory, College Park, Md. 

Historical 

This imsect was 'first described by Hardy in the Annuls- avA Manazinc 
,.f\<,tural History, Vol. 4, p. 385, 1849 (Second Series, Xo 24) under 
the tide “XL, on the Primrose leaf miner; with notice of ,a proposed 
new gciurs and characters of three species of Diptera, Iiy Hr. J.aines 
Hardy/' 

III tl.i.s paper Mr. Hardy separates Phytomyza from Chroinaloinyia 
(111 the basis of the shape of the pupa and the place of pupation the 
latter pupating in the leaf. ’ 

It i.s ol interest to note that considerable credence was placed on the 
iiiytli, that the coming of a flying serpent was forecast hv the presence 
it ihf tracery of the leaf-miner on the leaves. In the words of Hardy : 
■-V (lying serpent will poison the air, which becoming impure will cause 
■he ileath of 19 out of 20 (people) ; and that the (inie will bo known by 
Ills particular appearance on the leaves, which the pseudo prophet 
the reflection of the serpent.” 

Hardy records the insect as appearing first August 13. Very little 
'iological data of value is recorded. 

Kaltenbach records the insect in “Die Pflanzenfeindcausder Klasse 
tfi' IiiK'lvten” 1872, p.l3, Phyt.aJhiceps ^hig.,}mmiscula(Umr. 

moncholiw Rob.-Des. in synonymy. He states that the larva? begin 
“ in June following el winding course, ending in an enlarged spot 
‘lid finally end their wanderings at the time of frost in the earth. 

^ *11 this country Dr. W. E. Bidtton, State Entomologist of Connccti- 
iit- the first to record its presence, p. 145, Report of the Con- 
Agricultural Experiment Station, 1894. 

n Tlii> account Dr. Britton described the larva as a footless grub 1-1 6 
!' ^ 111 It'iigth feeding in the parenchymatous tissues. 44ie method 
last larval skin, attached to the leaf is staled, 
roil ' r suggested, since the work of the insect was observed 

26 to frost. Destruction of the infested leaves is suggested 

' '‘iRjR from the Marylnnd Agricultiirul Experiment Statiun. 
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as a control measure. The insect was found in Aquilegia 

Two excellent figures of the work of the lapva in the leaves arc -liowu 

The substance of this article was published by Dr. Britton in 
and Forest, VoL VIII, 1895, p. 443, Fig. 61, In this article the 
■was noted from the middle of May to October 11. 

A brief note of the presence of the insect at Inwood, New Brunswic];, 
N. J., was published by S. Van R. Strong, Garden and Forest, Vol. y, 
1897, p. 278.^ 

Aldrich’s Catalog of North American Diptera, under Phyiouoj^n 
aquileguv Hardy, notes the original description by Hardy cited 
larva mines the leaves of Aquilegia vulgaris; also Coquillett Bui. It) 
N, Ser. Div. 78, giving its distribution as D. C., Conn.; larva mines in 
nasturtium and columbine. 

Coquillett’s article published in 1898 records rearing eight adults 
from nasturtium, October 1884, others were reared July 1897, and lu- 
cites the rearing by Britton, 1894, who submitted his specimens lo Mr. 
Coquillett for determination. Coquillett stated that Phytoniii'n 
ancholiw Rob. Dcs., placed in synonymy by Kaltenbach, is also a pest 
of Aquilegias, 

Melander, '‘Synopsis of the Dipterous Groups Agromyzina, Mil- 
ichiinae, Ochthiphilinm and Geomyzince,” Jour. N. Y. Eni. Soc.. \u\. 
XXI, No. 3, p. 271, records specimens from Illinois and Idaho in addi- 
tion to the other places recorded in this paper. 


Habit of the Larva 


The columbine leaf-miner was first noticed in the larval stage on 
May 11, 1914, at the Maryland Fxperiment Station. These larv;e 
pupated three days later. In view of our present knowledge of (lit 
life-history, the eggs must have been deposited on or about the fii>t 
of May. 

The infestation was light but later spread to practically every plain 
at the Experiment Station in three widely separated localities. 

The lower leaves are the first to be attacked, the first and second g(n 
erations confining their attentions almost entirely to them. Lih* 
small leaves around the flower stalks may become infested. 

The larval mine gradually widens out from the beginning 
serpentine course, frequently crossing upon itself and ending in 
nearly |-inch in width. The mines are plainly visible on th( 
surface as white lines but can be seen only by transmitted ^ 
examining the lower surface. 


. . r eVO 

‘ The author is greatly indebted to Dr. Britton for transcnption> u 
articles in Garden and Forest, 
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Pupio on under tjide of nolunibine leaf. 



Badly iiife!it{!d foluinliino. 
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not more than eight to ten larvffi can be found in tlic three 
iQ^es ' ' though in plants under bi’eeding jars, as high as thirty- 
i^n’vae have succeeded in reaching the pupal stage in a single 

leaf. 

General Statement oe Seasonal Hisroitv 
yjiyloifnjza aquilegim Hardy hibernates in the pupal stage, t lie first 
adults appearing during the last of April and the first of May. Tliese 
deposit eggs about the first of Alay. These eggs require nearly twice 
long for their development as those of succeeding generations. The 
ifcond generation appears about the 25th of May, completing its life 
fvcle about one month later. From the beginning of the second gen- 
riaiion the broods overlap considerably, but atliird generation devel- 
ops al)Out the last of June. From that time on through July and 
August the parasites are numerous and it is extremely difficult to 
find any unparasitized larvie. Aloreover, it appears that during this 
tiiue the adults cease to deposit as no new mines have been found 
luring this time. The lack of infestation during the last of July and 
bigiist may be due to the fact that very few new leaves are produced 
IV the plants at this st^ion after July 15, until the middle of Septem- 
irr, ITowever, a fourth generation appears about the middle of 
'eptember and winters in the pupal stage. 

The Egg 

The egg ‘is oblong-oval, slightly larger at one end. It is tran.slueent 
pale greenish white, sub-glossy and bears no surface markings. Length 
W>. X 235. microns. 

The eggs are deposited in the under side of the leaves with the point 
joinetiines directed almost at 90 degrees to the leaf surface and again 
they may be pushed into the tissues so far that they lie parallel with 
the leaf surfaces (Fig. 25a). 

Before copulation or oviposition, the females feed, puncturing the 
leaves with their ovipositors in hundreds of places. The ovipositor is 
inserted on the upper side of the leaf and the body twisted on the 
fivipositor as an axis until the opening is quite large. The adult then 
Miks away from the incision until the head conies over the opening, 
^’heo she feeds on the exuding liquid. 

Alter feeding for a time the adults copulate for a period of 40 to 50 
irinutcs. Sometimes a female copulates a second time. They begin 
‘’^g-laying very soon thereafter. 

The Larva 

The first stage larva is about 650 to 750 microns long when newly 
etched. It is translucent and nearly hyaline, though showing some 
ow bodic^j apparently fat cells. The light brown chitinous mouth- 
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part or ‘‘rake’' is prominent (Fig. 256). The second day j-Sunv^an 
increase in size to 830 inicronSj the color remaining pFacticaliyihfgaia^ 
except that some of the yellow bodies have disappeared. The size 
increases gradually until a point is reached when the larva aiiaiiij; a 

a 


9 

Fig. 25. Coliimbiiie leaf-miner: a, eggs; h, mouthparts 
or “rake'T larva; d, pupa, 

length of 1650 microns. The full grown larva is translucent, greenish 
when chlorophyl is present in the alimentary tract, hyaline at other 
times; segmentation is not distinct. The ohitinous mouthparts are 
dark brown to black and the tips of the spiracles light brown. Thoif 
are two erect spiracles on the anterior segment and two larger 
widely divergent spiracles on the posterior segment. The spiracular 
opening presents from above, a double rosette appearance (Fig. 2.5n. 

The Puparium 

The puparium is nearly oval in outline viewed from the dorsal as- 
pect. Viewed from the side, the dorsal surface presents a considerable 
convexity, reaching its highest point at the middle segment. ^ ential 
surface only slightly convex. Length 1250 to 1500 microns. The an- 
terior and posterior spiracles are at the extremities of short peditic?. 
Segmentation distinct (Fig. 25(i) . 

The Adult 

It has been thought best to draw up a revision of the original 
scription by Hardy, since that is in a publication not generally awfei'- 
ble and the description is written in Latin. The present deacripiw 
varies only slightly from that of Hardy, particularly m regard .0 
color of the proboscis, which he refers to as white and me ' ■ 
which he describes as hyaline. 

General color dark brown to black, especially on the dorsum, i 75 iiw 

of arista to tip of wing 2.85 inin. 7 Trom tip of arista to tip of “don^ 

Front yellow around ocelli, shading t’O black at base of antenna. , iwil 
ocellar bristles, three orbital bristles, two pairs of verticals; oral vibn^'i • 
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llu yellow, palpi 


,,vo pairs of dorsocentrals; disc sparsely setose, two erect scuielhr 
ybiloic ti setose on lateral margins. Front eoncavo, prol.o.scis |i«|,i ' 

black and globular. Cheeks 
liiiAvn, mesonotum shining black, pleu- 
p.‘l ;;ai!ir<-s outlined with light yellow, 

Wing^ iridescent, base of veins light yei- 
to wliite, haltercs light yellow to white. 

Ahdoiiicn black, legs brown, yellowish at 
joint.-. Venation as in Fig. 26; Ovipositor, 
iirown. 


Columbine leal'-mjner, wing. 



Fig. 26. 


The Period of Tncubatio.n' 

Tlie length of time required for hatching of the egg varie.s with 
the different generations. Probably tiie temperature is the deter- 
, timing factor. Rggs of the first generation require an average of 
oJ (lays. Eggs of the second, third and fourth generations average 2 
days. Averages for the year are of no value. 


Length of Larval Stage 

The length of larval stage seems to be less dependent on temperature 
than the egg stage. This is shown by the tact that the longest larval 
period observed in May was 11 days while in June, 12 days was the 
longest, «ith an average for the two months, however, of 10.5 days 
the same as the average for May, The principal limiting factor is a 
reduction of the food supply such as occurs when too many eggs have 
been deposited in a given leaf. L nder such circumstances the length 
01 the larval period may be reduced to six days. The normal average 
lor all generations is 10.5 days. 

The Pupal Stage 

The larva emerges from a crescent-shaped cut on the under side of 
the leaf, remaining attached thereto. In only two instances have lar- 
va* been noticed pupating on the upper surface of the leaf. The pupal 
>lage ot the first and second generations occupy an average of 14 days, 
Lie third generation may take 19 days for the pupal stage, or, there 
'iiay be a period of aestivation lasting from the first week in June to 
1 le second week in September. The fourth generation wdnters over as 
pups on and in the ground and the compost at the base of the plants, 
vuparia, sifted from the first half inch of soil beneath plants on 
srci 3, gave adults and parasites on April 9, in the insectary. The 
individuals appeared out of doors on April 22. 

Parasites 

teen species of parasites have been reared from the columbine 
— ^mciA As mentioned before, they exert a decided influence^ at 

greatly indebted to VIr, A. B. Gahan for the determination of the 
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certain times during the year but are not able to cope wiili ^ ^ 
brood. ' 

The parasites reared in greatest abundance were species of ( uw* 
cerus, especially C. tricinctus Ashm. Next in point of 
Closterocerus utahensis Gahan. Nine specimens of Sympit J] 
myzrn Gahan, nine specimens of DiauUnus pulchripes Crawftirii 
specimens of DitmUnus hegini Ashm., three specimens of 
varipes Crawford, two specimens of Derostenm pictipes Crawf^js! - ' 
several specimens of Zagrammosoma mullilineata Ashm. were rc'iro!! 
In addition one Pleurotropis sp., one Aplnnreta sp., one Alyninrid foiii 
Chrysocharis, probably C. parhi Crawford and one Derokciiu< n 
were reared. 

Control 

Cultivation about the plants at any time after pupation of tho 
generation and before April 1 will undoubtedly reduce the chaiiocof 
infestation. In one case, a flower bed at this Station was spaded over 
in early March before freezing weather was over. The columlime.. in 
this bed were entirely free from infestation by the first brood, fljoiidi 
the previous year the infestation had been very severe. About lilO 
feet from this bed another plot of columbines left uncultivated until 
May were badly infested by the first generation. Kemoval and de- 
struction of infested leaves in iMay before the infestation becomes gen- 
eral should control the depredations of the insect. No other food 
plants have been found though the nasturtium is recorded a? a liost 
by Coquillett. Repeated efforts to breed adults from mines in this 
plant have resulted in failure. The common miner of luisturtiuii] 
Jiere appears to be another species. 


NOTES ON THE HABITS OF A DANGEROUS GENUS OF 
WEEVILS 

By W. Dwight Pierce, Bureau of Entomology, U. S. Department of Agriaihn 

Recently two species of European weevils belonging to tlie genus 
Polydrusus have been found in the United States. Four other species 
are apparently native or have been long established. This genus is 
composed of very destructive species in Europe and one of the imported 
species is already doing considerable damage in New York mid Con- 
necticut. 

Because of the possibility of further importations in nursery stodt 
the writer has gathered together the following notes on tlic habits oi 
the various species of the genus and drawn up descriptions of 
stages of one of the introduced species. 
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Genus Polydiiusus Gemuir 

Tlii- ,s,'iius was described by Gemiar in 1817 (.!/«,,. y,,, , 
and has for its type, milatus Fabriciiis. i" 

i,|K,i,!,,.rr in 1826. Schonherr at this time ((-.re. Dm,.' ) 

Biicnileil the name to Pohjdrosus. l.eConte and Horn in i87(i 
s'liiicd the genus Cyphornimis {Proc. Aiiirr. Phil,,.’,. Sor.. W,! ] 
jil.3,1 with the type C. dorsalis Horn; wliidi genus in the ’pi-es,.'n( 'com 
re]iti.)ii ol' Polydrusus can only be accepted as a sitligeniis. The „cnus 
l,,|,mKs to the Family Brachyrhinidie Bedel. Suldamily Ps-dlidii,,® 
I'arce. Tribe Polydrusini Pierce. In Europe it is .subdivided into 
(|uitc a niiinlier of subgenera which may ultimatch- lie raised to .reneiic 
i,M,k if the habits of the species warrant it. Our .\ineriean species 
luve not lieen critically .studied with a view to conelatiug them with 
[\\v Kiii'opoan classification. 

i'oiir species are apparently nalive of this country or have liecii long 
,-lal.li.shed. Two species iiave been recently introduced and one of 
is v('ry injui'ious. 

Polydrusus (Eustolus) impkessifroxs GylfiMihal 
Imported Poplar Root Weevil 

TIii.< species is found in p:urope on willow, espc'ciallv Sedix rhmnalis 
L. eider and Jiazolnut, and its vaiiety JIavovirens Gyllenlcal is recordod 
iniiM .‘ispcji iPopidus irenuda) and other trees of the g<'nus Populn^ 
Arcordiuo- to Mr. P. J. Parrott, who is inahing an exhaustive study 
01 the haldts of this weevil in New York; 

Thcliootleaapears during tlielatter part of May and begins to ovipotfit ininiediatGly. 
itiM’frgs nre whit€ in color and cylindrical in form. They are placed under loose 
iiucli as appears on the ends of broken branches or on stubs as the result of 
I'oitr prunmg, or in depressions or iii wounded branches and trunks covered by 
Iturk or even among loose bud scales of dead wood. The (‘ggs are deposited 
; ' 1'X‘liular masses containing from twenty to eightv to an assemblage. Oviposition 

"uwT 

on mots. They are known definitely to feed at the roots of willow . poplar 
^“Uatioii takes place during early May of the following year. The 
anxirl-r ^ partial to willow, poplar and birch, but they feed on otlu'r plants 

Applications of arseiiicals at first 
‘ oc 0 beetles affords efficient protection against the weevils. 

Iw- ^>t"etlc is covered with beautiful blue-grpon scales. The 

mldish. The form is brought out very clearly in Mr. Brad- 
drawing. 

'a ^ ^^'paratc this species from another recent importation the 
original description is given. 

fiblong GylJenhal. Schbiiherr's Gen. et Sp. Cure., Vol. 2, p. 140, 

'■'iik'S: 


'as h^-lcl f’ un >UI. i, p. 4.-SV, 

tuscous pubescent, densely clad above an<l bem'ath ivith green 


antes ueusL'iy vjau auove ami oeiu'ain wun green 

pallid testaceous; rostrum very short; froirs impressed; 
’ ' scape reaching behind eyes; funicular joints 3-7 obconicaL 
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Similar to P. flavipeS) but smaller, pubescence shorter and Irons more 
aubimpressed. Head rather large, subquadrate, puiictulate, black, densely s, 
with green scales; Irons between eyes lightly impressed, with deep median 
eyes small, semiglobose, brown; rostrum narro\ver than head and half i,,,;, 
similarly squamose. Antennae slender, pallid testaceous, hardly surpassing die lia;. 
of the thorax. Thorax small, transverse, basally and apieally truncate, ^ouieula: 
rounded at sides, lightly convex on dorsum, lightly transversely impressed 



Fig. 27. Poplar root weevil, Polydrusus impressifrotts Gyll. 


and apex, punctulate, black, densely clad with green scales. ScutcUum 
squamose. Elytra at base onc-half wider than thorax; humeri clcvauh. 
rectangular; apices conjointly acuminate; six times as long as thorax, (.'on'(X' 
punctate-striate, interspaces, broad, flat; black, covered with green 'rC.K... 
with short fuscous pubescence; interspaces sparsely and finely puncuite. ' 
beneath punctulate, black, densely squamose. Legs rather short, palliu 
cinereo-pubescent; claw^s brown, 

Variety /3. Color of scales more splendid, flavo-virescent. 

\ariety7. Color of. scales coeruleo-virescent. 

Very careful drawings of the immature forms have been ^ 
writer, to aid in the field identification of the species. 
based on specimens furnished by Mr. Parrott. 
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-Creamy white with head slightly yellowish, but very little darker than 
jlj, body. Mandibles and edge of frons darker. Length 4-6 mm. Body bristline 
^-hh loi:g setae. 

Hcati deeply, triangulately, emarginate at middle. Mandibles bluntlv two 
((.otbed I^Iargin between labrum and clypeus (post-labrum Lyonct 17G2) faint' 
:^ntcnna' minute, ovoid. MaxiUary palpi minute, two-jointed. Labium broad obtuse* • 
roiuidt'd at sides, terminated by a thin chitinous ’ 

bo\^' base of stipes labii, palpi tw^o-jointed, 

qji^ill, tenninated by long setae. Frons trian- » \ > / 




■ f CS 



Fig, Polydrusus impressifrons Gyll. 
lace of larva and dorsal aspect of larval head. 




Fig. 29. Polydrusvs unpres- 
sifrom Gyll. Side view of lar- 
val head and ventral as})eet of 
apex of abdomen. 


mUr , .. vai nean and venirai aspeer oi 

ft ‘‘b with one pair ot long, very fine setse, t i i 

iTnirmnn,,,. -lu • r apex of abdomen, 

piaamum with three pair of fine sctie along 

suture and with two posterior sctie. 

^ flax and abdomen provided with many long setae. Spiracles indistinct. The 
- tcgincnt is almost circular with the anal opening in the center and this is 
paced slightly in front of the apex of the abdomen, The next to the last segment 
distant dorsal setm and four approximate finer ventral seta*. 

Uie pupa is characterized especially bv the broad two-pronged apical 
SEtrnent. t . 

arid^b ** ^‘^"^'*LV“White, eyes black. Length 4.5 to o mm., breadth 1 .25 inni. Dorsally 
^^ 1 ^ 11 ^ 1 ' 1 ','illy sparsely bristling with setigerous tubercles. Beak sliort, robust, 
n'andibles, near median line with three pair of sctie. Ej'cs placed 
togiulicT than width of beak. Between and above each eye are four seta: 
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arranged in a curve equidistant from the eye. The head is also providev! 
pair of distant set^ on vertex. Antennae geniculate, clavate and quite !<, i],’, 

thorax is dorsally characterized with 
a pair of lateral very prominent 
setigerous tubercles. On the front 
margin between these tubercles are 
two pair of small seise. A very fine 
hair also arises at the base of each 
large tubercle. About the middle 
are two distant setigerous tubercles 
which form with two snblateral 
tubercles a semi-circle. Meso tho- 
rax betw een the elytra provided with 
two setigerous tubercles. Aleta- 
thorax also provided with a pair of 
tubercles which are farther apart 
than those on the mesothorax. First 
seven abdominal segments with 
three pair of dorsal setigerous tub- 
ercles on each segment, arranged so 
that they make six Longitudinal series 
of tubercles. In addition to these 
dorsal tiibercle.s, each seg[iient is 
provided laterally w ith several tub- 
ercles. Eighth dorsal segment with 
only four tubercles. The ninth seg- 
ment is the apical segment dorsally. 

This is provided at its outer corners 
with two long inward curving pro- 
cesses which are semi-acute at apex. 

Ventrally the body is not provided 
with tubercles nor sctic except near 
the base of the sides of the ninth seg- 
ment. At these places are to be 
found the longest setic of the body. 

The arrangement of the ventral 
folds of the last segments is better 
described by means of the accom- Fig. 30. Ventral view of pupa of 
panymg illustration, than can be impressifrons Gylh, with enlargement of P''>* 
stated in words. Each femur is terior extremity. 
apieaUy armed with three set®. 

PoLYDRUSUS (Thomsoneonymus) sericeus Hchallcr 

Imported Fruit Bud Weevil 

This weevil is one of most recently discovered importation-, 
specimens have been examined which were collected in INbnion 
Indiana. In Italy this species is quite injurious as an fulisd to 
buds and foliage of fruit trees, especially the pear, and is also 
plum, hawthorn {Crateegus oxyacantha), beech, and dogwoo'^ 
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Alls-' 

In Saxony it is common on willow (Bargasli,* p. 5!))- in F,..,,,,,. 
„„ In . luut, oak and willow (Bcdc^ p. 212) ; also on alder, Imzclnni 
|,luiu spinosa L.), apple and beet (Kleine.,’ p. 104). 

Tl,.' -pccies is slender, and beautifully covi-red with sroen scales 
If very i-losely resembles impress} frons. 

A f.viuiical description translated from Kahrieus. follows: 

/VV/y.., Schaller. Acta Hal, Yol, 1, p. 286; Gvllcnhal, Schrmlim’s 
(l.n, et Sp. Cure, \oL 2, pp. 148, 149; Fahneus, Schonherrs Ceti. ct Sp. (’urc 
V<(1 6, pt. 1, p. 450. ■ ' 

Obliiii^. l>Iack; clad with rounded opaejUG ^reon scales; antenna' and le<^.s |)allid 
t,,,t:i<‘eoi!^: beak longer, frons lightly canaliculate; elytra inofioratcly pundatc 
.imte, interspaces flat; scape of aiitenn® attaining but not passing eyes, funicular 

joints 6-7 obconieal. 

The Habits of Other Sfectfs ix the Genera 
The records presented herewith are all that can be found concerning 
t!i(' hidhts of these destructive weevils. 

The notes indicate that they lay the eggs in masses, that tlie larv:c 
M'ck their food, and that they feed on roots and pupate in tlie ground. 
The only exception is cervinus, repoided to breed in loaf rolls. 

(JeHratulus Horn occurs in lower California. 

Pol'ldni.m.'s peninsular Horn also occurs in lower California. 

Pohjilru.vis corsicus Tournier of Corsica feeds as an adult on the buds in various 
pbnts. especially the oaks {Quercus ilex and Q. suber). 

Pohjdrnsus viridicoRis Baudi does considerable damage at times to the foliage and 
(■j)'tl(‘i]iuH of new growth of ash {Fra.vinus), Cytisus, the oak {Queixus cerris) and 
iiiaplc [Acer). The adults drop when disturbed (Bargagli, p. 60). 

Subgeiius CYPHOMnius Horn 

Polllflrusus {Cyphomwius) ajiiericanus Gyllcnhal {dorsalis Horn) ha.s been beaten 
irom budding oak by Popenoe, found on the plum {Prwim lirginicn) by .Julich, and 
CTiiloctcd on many bushes by Hamilton . Occurs in Ontario, X ew York, \\'est Virginia, 
Y:tryiand, Ohio, Michigan, and Kansas. 

PoIlldrusHs {Cppkomimus) ochreus Fall is common on scrub oak at Cloudcroft, 
Ne.v Mexico.^ 

Siibgenus Ch/EROdrys Duval 

I oiydritsus (Chairodrijc) setifrom J. Duval of Europe lives on oak [Querais- ilex) 
Bargagli, p. ,59). 

hiydrnsus (? Chcerodrys) moricei Pic of Europe was taken on young shoots of oak.* 
Subgenus Metallites Geruiar 

f subgenus live on Kosaca) and Amcntacem, particularly Quereus . 

and some of them on Conifers. 

oa tl impar Gozis {mollis Germar) of Europe feeds as an adult 
foliage of oak {Quereus suber L.), pines {Finns silvestris L., P. pinea), 

Bargagli, P., Rassegna Riologica Rincofori Europci, 1883-8. 

'Y'dcL l-iume Basin Seine, 1888. 

BloiiKb hut. Blatter, 1910. 

;^ocken.,: Fall, Trans. Am. Ent. Sue., Yol. 33, 1907, p. 212. 

^-bi bfuige, 1903, Vol. 19, p. 123. 
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and fir (BargagU, p. 56); spruce {Picea ezcelsa Lam.), larch {Larix eurofMc , L.;, 
fir {Abie& pedinaia D.-C.), and the oak {Qiiercus pedunculata Ehrh.) (Kleiuc, ’ 

Polydrusus {Mdalliies) atomarius Olivier {lands Chevrolat) of Europe fecrli; 
an adult on the leaves and buds of larch, pine and fir (Bargagli, p. 56) ; Phv..- dkfsiri, 
L., spruce {Picea excelsa Lain.), fir {Abies pedincUa D.-C.), beech 
beam {Carpinus), oak, and willow {Salix viminalis L.) (Kleine, p. 102). 

Polydrusus {Melallites) marginatus Stephens {iris Olivier) of Europe is Ijelieved 
to breed in the dead roots of cedar {Juniperus communis L.). The adults oti 
the foliage and buds of the oaks {Quercus rohur pedunculata Ehrh., G. roh.-ij 
fiora Sal., Q. cerris L., and Q. ilex L,), birch {Belula), cedar, beech, Ericq 
Calluna vulgaris, alder {Alnus) and ha^ielnut {Cor^jlus) (Bargagli, p. 56); and line 
{Pinus silvestris L.) (Kleine). 

Polydrusus {Metalliles) -parallelus Chevrolat has been found in Sardiiii:! rm i!>j 
buds of Alriplex (Bargagli, p. 56). 

Polydrusus {Metallites) elegantidus Boheman {pistacece Kicsenwetter } in ( irwry is 
found on Pislacia lentiscus (Bargagli, p, 57). 

Polydrusus {^f€taUites) pirnzzoLii Stierlin in Italy is found in May and .Jiiun nn onk 
and hornbeam (Bargagli, p. 57). 

Sub gen us Piezocnkmus Chevrolat 

Polydrusus {PieLoc7iemus) chaerodrysius Gredler of Europe lives on pine ..BLiriiuirli. 
p. 58). 

Subgenus Chlorodrosus Daniel 

Polydrusus {Chlorodrosus) abeillei Desbrochers in France lives on Pyru-'t lor'iUiMhi 
(Bargagli, p. 57). 

Polydrusus {Chlorodrosus) amoenus Germar occurs on blackberr}' {Ruhas vdi-rchH 
L.) (Kleine, p. 104);/?. ideeus, gooseberry {Ribes),md mountain ash (.SoiFnsoi/c'/jww) 
(Schaufuss,^ p. 1056). 

Subgenus Eudipxus Thomson 

Polydrusus {Eudipnus) mollis Strom {micans Fabricius) of Europe breeds in the 
ground and the adults feed on the foliage of beech (Bargagli, p. 58): hornbcaiii, 
hazelnut, beech, and willow (Bedel, p. 241); pine {Pinus rcinbm L.), bircli, o:Vk 
{Quercus pedunazlata Ehrh.), and apple (Kleine, p. 102), , 

Polydrusus {E'udipnus) coccifcroe- Kiesenwetter and its variety crdiciis Kicseii wetter 
lives in Greece and Crete on Quercus rx)ccifera (Bargagli, p. 49). 

Subgenus Thomsoneonvmus Desbrochers 

Polydrusus {Thomsoneonymus) lateralis Gyllenhal of Europe has been takfn m 
June on beech (Bargagli). 

Subgenus ICustolus Thomson 

Polydrusus {Eustolus) Jlavipes DcGccr of Europe feeds as adult on leiidvr 
of Geu?}i urhanum, and alder (Bargagli, p, 58); alder (Afnas gbdinosa Gautii.. .iii- - 
incana D.-C.) and hazelnut (Kleine, p. 103). , 

Polydrusus {Eustolus) chrysomela Olivier in Austria is found ou 'j'.' , 

(Bargagli, p. 58); in France on maritime Chenopodiaceie (Bedel, p. 24o ^ 

(Kleine, p. 103). ■ -/ 

Polydrusus {Eustolus) conjiuens Stephens occurs on various Genistcui ’ 

Genista, Vlex) (Bedel, p, 242); IJkx europceusl.., rndGenisla sagiitaUs 'j' 

Polydrusus {Eustolus). cervirius Linnaeus of Europe is found in Ma\ -hi'- 
young branches of oak and birch, and is also found on beech (Bargad^ !’■ 
oak and hazel (Bedel, p. 242). The larvae breed in leaf rolls in tertuiu:'i> spJ 

bSchaufuss, C. CalwcFs Kaferbuch, 1914. 
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hjrch ‘^‘^curs on hornbeam, hazel and larch Uoriz 

e^irop'^’^ (Kleine, p. 104). 

Po}ipi:' <^>is (Eustolus) ceruinus melanoMus Chevrolat is said bv Bouchd to breed 
.Vujie>t in the tips of oak branches where it cuts the leaves to form an involnore 
This 1 ‘f'cni’d is questioned by other authors (Barp:agli, p. 57). 

{Emtolus) pilosus Gredler {melanoslidm Chevrolat) of Europe occurs 
nn iKUiil'cam (BargagU, p. 5S); on spruce {Eicca exceha Lam.) (Kleine, p. 1()3)- 
oil birch and beech (Schaufuss,p. 1057). ’ ’ ’ ' 

P{,lw!f'i.<iis (Eustolus) griseormculaius Desbrochers in France lives on beech 
Lhu’gj^gh. p. 58). 

Poliidrn.v.iS (Eustolus) ruhi Stierlin occurs on Ruhus idaeus L. (l\leine, j). 103). 

Subgenus PoLyuRDSL's Gennar 


Poludnisus pilosidus Chevrolat (imllis Bohernan, rillosulus Cliovrolat) of Europe 
iefiUon the young foliage of oak and Pinus pinea (Bargagli, pp. 58, 60). 

Pohjdi'usas leucaspis Boheman (sulurellus Chevrolat) in Corsica is found on elm 
bargagli. p. 58). 

Poliidrusus tereiicollis DeGeer (undata Fabricius) of Europe feeds on the foliage of 
uMer, pine, birch, hazelnut, and hornbeam (Bargagli, p. ,59); also on beech, oaks 
i^'Urcus pedunculala Ehrh., and Q. sessiliflora Lam.), fir (Picea excelsa) and pine 
Fin\(.< sikcslris). 

Ptihjdi'usns ) ujicornis Bonsdorff (^intcrniodius Zetterstedt) of Europe feeds on the 
iuliage of birch and pine (Pinus silveslris) in July and August (Bargagli, p. 5S); 
on hazel (Kleine, p. 104). 

picus Fabricius in Germany is found on young beech (Bargagli, p. 59). 

Polydi'usus sparsus Gyllcnhal is found on oak in Germany, on alder (Alnus QluUnosa) 
in Corsica, and on Hubus in Italy, and has been taken hibernating under bark of 
?(«//!« orienlalis (Bargagli, p. 59). 

Pohjdnmis prasiniL^ Olivier (planifrons Gyllerilial) of Europe feeds on foliage of 
birch, I rtica and alder (Alnus incana) (Bargagli, p. 59); and on oak (Bedel, p. 243). 

Polydrusus brevicollis Desbrochers in Italy is found on plum (Prunus spimsa) 

: Bargagli, p. .57). 

Polydrusut. vdlosulus Chevrolat is rarely found in Spain in a forest of Pinus piyiea 
iBargagli, p. 60). 


Subgenus Tylodrusus Stierlin 

Polijdra-'SHS (Tylodrusus) pLerygomalis Boheman (ptenjgomaticus Boheman) of 
Koropo is tound on hawthorn, willow and clierry (Bedel, p. 244); on birch, liuzclaut 
and beech (Kleine, p. 104). 

P’lItjdru.vA.s (Tylodrusus) coruscus Germar of Europe is found on willow (Bedel, 
:md on birch (Schaufnss, p. 1057). 


notes on anasa andresii guer., an enemy of 

CUCURBITS' 


rHO'. II, JoxES, Entomlogical Assistant, Trask Crop uni Stored Product Insect 
Bureau of Entomology, Unilei States Department of Agriculture 


species of the heteropterous genus .Vnnsa h:ivc already at- 
bb,t(d ihe attention of economic entomologists. These species, 
I)(‘G. artnigera Say., are both knotvn enemies of cultivated 

by permission of the Secretary of Agriculture. 
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cucurbits in the United States, tristis being the more imports - 
During 1915 the various stages of a third species, Anasa andresl/ i 
were present on squash* at Baton Rouge, Louisiana. The 
while not especially severe, was sufficient to warrant a stur]\ of the 
life-history and habits of the species, especially since there a{)),r;t]s to 
be no reference to it in the literature of economic entomology. 

The following preliminary notes have been compiled from oLsofvii- 
tions made during 1915 by the writer and by Mr. C. E. Smith, wijo lias 
assisted in the studies concerning the life history. 

Distribution of the Species 

Annsa andresii was first described as Coreus andres-ii hy (iiUMiiu 
Meneville in 185G from ("uba.^ It is also known to be present in 
Mexico, Cuaternala, Costa Bica, Panama and Colombia, and in the 
United States it has been reported from Florida, Texas, and Xenv 
Mexico. 

Description of the Stages 

Egg. — When fully colored it is dull, reddish brown, the sinfai-e 
divided into minute hexagonal areas which, on all except the lower 
surface, have shallow depressions at their centers, and which are not 
found on the eggs of iristis or armigera. On the lower surface, in tlie 
central portion of which there is a slightly raised area or ‘‘button ’ 1 )y 
which the egg is attached to the surface upon which it is deposited 
these depressions are lacking and the surface is smooth. 

Five eggs gave an average length of 1.45 mm., an average width of 
0.97 mm., and an average height of 0.91 mm. 

FrR.ST Nymphal Stage. General color of head and tliorax. and 
their appendages, dark reddish brown, almost black, with whitish 
markings. Abdomen yellowish white with tw-o conspicuous, rcddisn 
brown dorsal tubercles. After feeding, the abdomen takes on a lijiht 
green color. Whole surface of insect glistening, with scattered, slid 
black hairs, arising from small black tubercles. Antenmc about (’('ual- 
ling body in length, with second and third joints noticeably flattened. 
Length of body about 2 rnm.^ 

Second Nymphal STAOE.^Resembling first stage. General ooloi 
of abdomen light grayish green. Dorsal surface of head, thorax, and 
abdomen, dull, pruinose. Length about 3 mm. 

1 Guerin-Mdueville, F. E., in Historia, Fisica, Politica y Natural de la fit:' dc Cufi 
by R. de la Sagra, vol. VII, p. 159, pi. XIII, fig. 9, 1856. 

* Descriptions of the nymphal stages have been made from living 
lengths given are average ones and were taken soon after the specimens h: - nio 
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T,:p:d Nvmphal SXAGE.-Differs from second stasc in that .h,,-. i 
" of head, thorax, and abdomen is for the most part lisht ^mr bh 
green, ii.annose. Flattening of second and third antennal iointrnnt 
.ppaoait as in preceding stages. Length about o mm. ' 
Imukth Nymphal Stage.— General color darker than in 
Jtege, Third and fourth joints of antenme slightly (lattencl (•„„ 
iiexivinii more pronounced than in preceding stages. Length ahoi 
7 niiH. ' ’ 

Pl,™ XVMFHAL STAOE.-General color darker gray than in fourth 
stage, largely due to greater almndanee of tubenfes on siirfa.-e of Imclv 
ttorsal surface of abdomen also differs from that of fonrtli st'en. hi 
luring two marginal black spots on each of first six segment! "ami 
I, lack on anterior margin of seventh segment. Joints of anfeim’-e' ..ll 
cyliiKlrK-al. Length about 9 mm. 

.tin Li'.-The follorving description has been made from inoimtod 
spociilions: 

liciicral color of dorsal surface dark bromi, the ventral .surface soine- 
ivliat lighter, of a grayish brown.' Ground color yellowish lirnwn 
siirkicc of body and appendages (except dorsal surface of alidomcn 
iitcinhnuious portion of primaries, ami till of sccomlarii'st fhickl7 
siMltcd with small black tubercles from which arise short scl;e. Dntcr 
edges and median dorsal line of prothorax light ycllmvLh brown, 
-■interior third of dorsal surface of comiexivum of abdominal segments 
2 to li. inclusive, light yellowish brown. The remaining, dark portions 
01 tbe upper surface of the eomiexivum of segments 3 to 6. inclusive, 
lave spots of the same color in fheii' centers. Spine above ba-se of 
atitonnn not prominent, scarcely 0.25 mm, in length. 

AAeiage length of ten males 13.4 mm,, ranging fj'om 12.5 mm. to 

11 mm. Average width of prothorax 4.2 mm., ranging from 3 75 niiii 
to 4.2.3 mm. 

Aieiage length of ten females 15.7 mm., ranging from 15 mm. to 

J-) mill. Average width of prothorax 5.2 mm., ranging from 4.75 
omi. to 5.5 mm. 

I be separated, as in the case of triMis and un/in/crn, 

. 1 1 ( ( ifteience in the ventral surface of the terminal segments of the 
tt'Klomen. 


Life-Histoky 

R(ni^^ incubation of the egg was found to vary at Baton 

tCber eleven days during June, July, August and ^'ep- 

nine i * ventilated inscctary and in outdoor cages, eight and 

usual length of time during June and July. 
jiQ of the nymphal stages varied considerably, depending 

Upon the temperature and moisture conditions, and upon 
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the food supply. Two lots of nymphs were kept under obs. ( vijji j 
in cages placed over squash plants in the field with the following 


Tahik Showing Length of Inbtahb, Babxh on Record fob FiRai Individual 


Lot 

Hatched 

Second 

Instar 

Third 

Instar 

Fourth 

Instar 

Fifth 

Instar 

A 

Aug. 26 

Aug. 28 

Sept. 3 

Sept. 7 

Sept. 13 St'iir,:') 

Sept, la 1 0 - 

B i 

xVug. 28 

Sept. 1 

Sept. 6 

Sept, to 

i 


Number of Days to Complete Instar 


A 2 6 4 

B 4 5:4 


Habits 

So far as observed the habits of this species are quite similar to those 
of ^nasa tristis and A, armigera. Indeed, nymphs and adiilt.< of 
andresii and iristis are often found mingling together on the plttins. 
In 1915 adults were first noted in the field at Baton Rouge on Mav 2ti 
and soon afterwards eggs were found on squash. The eggs are usuailv 
deposited on the under surface of the leaves of the host plants, tlioiijil! 
they may be placed on the upper surface or on other portions of tlv 
plant above ground. They may even be laid on other vegetation o 
on objects in the vicinity of the food plants. They are placed ii 
groups of varying size or even singly, fifty groups ranging in size froii 
two to fifty eggs giving an average of fifteen per cluster. The egg.- an 
arranged in no regular pattern and there is a tendency to place tin 
eggs farther apart than is usual in the case of irisiis. 

Upon issuing from the eggs the nymphs cluster around the eg' 
shells for a time but later become more or less scattered, being u>ua!h 
found on the under surfaces of the leaves, though they may also occm 
on other parts of the plant or beneath dead leaves and rubbish nearhy. 
Oftentimes when the vines have been killed by the squash viiic-boroi 
{Meliitia satyriniformis Hubn.), or from some other cause, the adullj 
and the nymphs gather on any fruit remaining in the field. 

The injury caused by the nymphs and adults is identical to thai 
due to the attacks of irisiis. Portions of the leaves from whicli the 
bugs have been extracting the juices wilt and later die, presenting tae 
appearance of having been injured by fire. 
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TRIPHLEPS INSIDIOSUS AS THE PROBABLE TRANSMIT 
tor of CORN-EAR ROT (DIPLODIA SP., FUSARIUM SP.) 

By J. A. Hyslop, Bureau of Entomology, WashingUm, L\ (;. 

In tho fall of 1912 wc were advised of a severe outbieak of insect, 
attacking corn m Maine. The writer was dispatched to investigate 
this outbreak and reached New Paris, Maine, on September op oiilv 
find that the injury was due to a form of ear rot which was iloine 
its iiiost severe damage to sweet corn in the large and i.uportant corn 
ctuiiiing districts of that state. As the various forms of ear rot arc not 
confined to sweet corn and. as Mr. Morrill, of the Burnham & Morrill 
Canning Company, believed that insects were largely responsible for 
this damage, a preliminary investigation was undertaken " 1 here 
ivi.di to express my appreciation of the many favors shown to me by 
Messrs. Burnham and Morrill at whose plant most of the experiments 
were carried on. 

The disease first makes it appearance as a small yellowish discolora- 
tion of that part of the kernel immediately about the point where the 
dik is attached and first appears when the corn is in the milk stage 
This discoloration spreads over the entire kernel and evcntiiallv'the 
cpidmnis ruptures. A viscid yellow liquid is exuded and finally the 
kernel breaks down into a putrid mass. The diseased areas are'seat- 
leiod and often run together, entirely destroying the car. In the ad- 
rauced stages of the disease, a compact white mycelium often covers 
flic infected areas and several instances were noted wherein this 
mycelium had a decided pink cast. Material of this nature was sent 
mto M.ashington and was tentatively determined by the Mycologist 
m the Bureau of Plant Industry as Baclerium stewnrli Erw. Bm. 
However. Bacterium slewarti is generally recorded as attacking the 
torn when it is very young, and when ears are infested the husk shows 
manifest symptoms. In the disease under consideration the husk 
was nevci damaged, the disease not being detected until the corn was 
tt. ibe second shipment of this material with brief notes was 
^teimined as Fusarium spp. or Diplodia sp., the material being in too 
tli 6xact determination. I am quite convinced, from 

act ^^scribed hy Burrill and Smith, that Diplodia is the 

tkM agent. The cause of the disease, however, was not 

of t - problem that immediately interested us. Its method 

f're:h unportant entomological problem. 

following experi- 

^0 ears were carefully gathered from an niiinfested field. 
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Forty ears were used in this experiment: ears Nos. 1-10 \v< 
tured with a clean, heat sterilized, needle; Nos. 11-20 were ]) -icturod 
with a needle moistened with clean tap water; Nos. 21-30 m-w. mi 
punctured but were simply moistened on the outside of tli*' k(,*nii>l 5 
with a solution of the disease, and Nos. 31-40 were punctihtd 
needles infected with the disease. In puncturing the kernels th,.. hu^ 
was pulled back from part of the ear and a single row of keniols pujic. 
tured. Sterile tissue paper was then placed over the exposed 
and the husk replaced and fastened with a rubber band. TIk' nulv 
case wherein we got infection was in the last series of ten eai'>. tho>(‘ 
infected by puncturing the epidermis of the kernels with iiifectn] 
needles. The day following the infection, a characteristic yellow di?- 
coloration was noticed around the point of infection in every kenid 
in the row infected. The second day following infection, the kernels 
were generally discolored and on the third day the epidermis of iiianv 
had ruptured with tlie characteristic viscid exudations. This seemed 
to indicate that it was necessary that this disease should gain access to 
the kernel by means other than air-borne spores alighting upon the ex- 
posed tips of thccars, which was the theory advanced by several packois 
in this region, and that it was transmissible by subcutaneous iiiiection. 
The only natural methods that suggested themselves to the writer, 
were a root infection of the plant by which the disease gained acres- to 
the corn through the fibro vascular system, or an infection caused hy 
the injury of the kernel by some insect which had previously been in- 
fected with the disease. A careful search was made in many of the 
worst infested fields and the only insect rvhich seemed at all likely to 
be able to gain access to the corn within the husk was the small Tictcrop- 
teron, I'riphUps insidiosus. Large numbers ol these insects were loimd 
in the fields where the disease was wmrst. They were in the silk, under 
the husk, and in the litter about the bases of the plants. As the seiisoii 
was then well advanced and the corn crop was pretty well harvested, 
further field experiments with the insect were not posi-ible. * nin 
that time we have received no complaints of this disease attackiiis 
field corn and other problems have engrossed our time, ^losi of 
diseases caused by Diplodia and Fusariurn are supposed to 
winter in the plant refuse and on the ground in the fields and thib to 
reinoculate the ensuing year’s crop. ^ 

In 1914 Messrs. H. Garman and H. H. Jewett^ published a 
account of Triphleps insidiosus as a beneficial insect feeding on 
eggs of corn-ear worm, Chloridea ohsoleta. In this account fbe^ 
minutely record their data on the egg laying of this insect, 
the latter part of August the eggs are laid in the corn silk an 


iKy. Agri. Exp. Sta., Bui. 187, p. 587. 
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in abo'^ ibree days, the insect reaching maturity in about fifteen dav 
V, insect IS known to hibernate in the rubbish in the corn f u 
,l,e ooc aision at which I have arrived is almost evident- The in- i ' 
spoiidic;,: considerable of their time in the rubbish in the field - 1,. 
infected with the disease, they oviposit in the corn silk, infcelion ont"','! 
at the [toint of oviposition and travels doivn tlie corn silk to the o ■ - 
of the coin. The evidences in favor of this conclusion are- tlie chanc 
tfiistie ^tarting points of discoloration of the kernel at the ha.c of ilie' 
corn silk, the fact that the disease will occur on several points of tlie 
ear often distant from the tip, and that the disease is not one of the 
fori, 13 which attack tlie plants tlirough the roots and film, v-,scular 
systmi 1101 - can be introduced by air-borne spores alighting npon ex- 
posed parts of the ear. In fact, in many c.ases ears were badlv rotfed 
wherein tlie husk was tight and extended coiisiderablv beyond the tin 
of the car. - . l 

.Should this hypothesis prove to be the fact, rriphkps inwKn.us 
will assume quite a different role than it has .assumed in the past It 
hasliccn recorded as a very beneficial insect a.s far li.ack as 1,S81 wlien 
liiley' recorded this insect as a iiatu,-,al enemy of BJmu, latcopin m 
In ISIOO Dr. S. A. Forbes' gives this insect as a natural rneinv of KIBsus 
hmpkrus, Phylloxera, Thysanoptera, eggs of Heliotim ohmkla and 
lai-ra of Diplosis sorgkicola, and Garmaii and Hewitt adrl Coeciiltv and 
ikurodes mpomrium. As a no.xious insect, this is not the first record 
oy any means. It has been recorded ,a.s damaging plants as far back 
as !8S8 m an unsigned article pultlislied in Garilen’ and Forcsl, August 
21 wherein it was stated that many of tlie Clii'vsantheiinmi collections 
Mound Boston were being seriously damaged by tliis insect piercing 
tieonds of the shoots and causing the leaves to curl up ami wither. 

. ^1 D C this insect; as doiii^ damage to squash vines, 

10 cssoi Herbert Osborn found them damaging tlie blossoms of 
'■M wover. It is possible that the injury in these cases is purclv physi- 
e:il; ccstroymg the plant tissue by withdrawing the sap. It is^iot ini- 
b-i >c, however, that, in these cases also, parasitic fungi introduced 
leiiiouthparts or ovipositor of the insect were largely responsible 
■ the destruction of the plant tissues. 

Tri f, transini.ssion of Diplodia and Fusarinm by 

serves to accentuate the remedial measures gener- 
tlT t’ombating these diseases; not replanting fields to 
jtubbi borne a diseased crop, and destroying the leaves and 

^ tnfested fields. It is not even advisable to use this litter 
Toe. 1881 Vnl an r. Ki:; 
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as stock feed, as the pile of fodder would undoubtedly serve as a 
bcrnating place for these insects. Probably the most advistil.lo pro 
cedure would be to cut the corn with as short a stubble as possible 
immediately after gathering the crop and burn it in wind rows in the 
infested fields. Then fall plow the field, plowing as close to th(' 
as possible to destroy possible hibernation quarters. 


SARCOPHAGID^ OF NEW ENGLAND: GENUS SARCOPHAGA 

By R. R. Parker 

Sarcophaga aldrichi, n. sp. 

Type d^: Massachusetts Agricultural College. 

Paratypes ((T): Massachusetts Agricultural College, one; United 
States National Museum, two (No. 19l6o); Boston Society of Natural 
History, one; Gypsy Moth Parasite Laboratory, Melrose Ilighlamb, 
Mass., three; collection of Dr. J. M. Aldrich, one; collection of rmthor, 
one. 

(o’) Vcstiturc of both thorax and abdomen hairy throughout; only presutiiral pair 
of anterior acrostichals present, weak; anterior femur with but two rows of brij-tlej, 
an upper and a lower, or, if present, bristles of intermediate row are very slenrler 
and hair-like; posterior face of posterior tibia with a row of scattered long hair? on 
distal half; second genital segment black or blackish. 

Length, — 8J to IH nim. 

Head . — Viewed from side parafrontals and genae with dark reflections, transverse 
impression sometimes with a reddish tinge. Breadth of front at narrowest part al)out 
one half eye width; check height approximately one half that of eye. Front promi- 
nent; sides of frontal vitta converging backward by straight lines, rarely parallel 
Second antennal segment dark; third about twice length of second; arista plinnose 
on basal half or slightly more. Back of head somewhat convex with three or four 
rows of black cilia beliiud eyes, otherwise clothed with yellowish white or wliitidi 
hair that completely covers metacephalon. Cheeks clothed with black hair. Gemi’ 
clothed with scattered hairs. Palpi dark. 

Chwlotaxy . — Lateral verticals absent; vibrisste sometimes inserted on line of oral 
margin, but usually very slightly above. 

Thorax. — Metanotum clothed wdth fine, erect hair that is sometimes (piite long' 
Hairs covering anterior spiracle dark basally, lighter toward tips; those of atileno^ 
margin of posterior spiracle dark brown; those of spiracular cover lirownish 
yellowish tips. Epaulets dark. , , 

Wings. — Bend of fourth vein normally aright angle; anterior cross-veiti more 
than end of first longitudinal; third vein bristly; costal spine vestigial; icCTion * 
of costa slightly greater than section V; alulje fringed with hairs; calyptcr.' uhiii' • 
margins fringed with whitish or slightly yellowish hairs. 

1 Contribution from the Entomological Laboratory of the Ma.ssachii>'''U? Asrif’J 
tural College. 



Aii^lft, itil P^RKEB; SARCOPHAOA AI.DRICHl ^ 

Lcis, -Dark. Posterior trochanter without “brush” or latter c. i, 
l,e (Icinguishable as such: femur cylindrical or sub-cyUndrical cLl!!i 
,.„h medium long, scattered hair; anterior face with three rows of br^ tt' 1"“''' ; 
iniermcdiate row shortest and not developed dlstally; posterior fa« w i,b , 

,„..„f bristles: tibia straight or slightly curved, a row- of sclttm; : 
jistal hilli of lower posterior face: tarsus equal in length to tibia fo.ml ® ”” 

tet one half fifth. Middle coxa with a single row of bristles ' f m, ir ml 1 ' 

„„ ^..sierior, proximal halt with fine, but rather short h^ an,": v ^ 
short lirisllcs complete, posterior row represented by "comb” on distal oZ I 
...^fifths: submesotibial bristle present. Anterior coxa with Iw! r™ sTI i 
faiur usually with two rows, but it three are. present, intermediate row eon,'' 'ol 
verv fine, hair-like, scarcely distinguishable bristles ' ^ 

fW<,ta.r,/.-Bristles usuaUy long and .slender. Anterior dorsocentmls as rule 
sriiicely .shorter than posterior; only presutural pair of acrostichals devil 
*„ cr, others rarely present and if so, very hair-like; inner presutural, slenfe’ 
nearly us long as anterior dorsocentrals: four pairs postsutural dorsocenlral, Z’ 
.iilchar acrostichals presents scutellar apical., present: sternopleurals, .some,. 1 
tel, sides with three or two but very commonly two on one side, three, on the oZ 
lower steniopleura with a single row of bristles, otherwise with long hair 
.iBOOMEX.-^mewhat conical or slightly oval; hairy vestiture. longer and liner 
honcath. Ventral plates, as a whole, with their sides slightly converging postenorh 
1 nios-t parallel; at sides vestiture long on all three, but centrallv vestitmc of third 
iliorlest and erect. ■' t uuiu 

fte^-Second segment usually without marginal hiistles, at most ihev are 
air-like and decumbent; third with two and often with weaker, hair-like hrislie, 
l««wn these and laterals; fourth with complete row ending ventrallv long hair, ' 
(.E.v,-.AC SF.OMENTS.-Not oonspicuous, normally but .small part 'of firs, sl,„,vi„g 
nltm only membranous band joining the segments. First (g, s,) ground colm 
vane., from broivnish orange to blackish, grayish pollinose except "hump,” which 

Zi that of second! in prohlo 

.-.^tly arched, marginal bristles absent: second (g. s., ), rotund, a'lnl area llabened 
aiiil extending about to upper limit of pos- 
UtIot surface; shining black, often faintly 
f?>;i\ish pollinose, sometimes with a 
'Ttjwnisli tinge. Forceps, normally not 
^'>ible, blackish brown or orange brown; 
pi'otigs flattened, their inner edges ineet- 
ndge-hke for more than two tiiirds 
' length then separated, but tips 
m that edges normally meet just 
Jfore the extremities of prongs, the 
spreadiag slightly, vestiture in- 
in length and amount basally; 

^ 'wth upward flap-like extensions. 

- ting membrane just anterior to 

^ iwig, slender 

each side 



Fig. 31, Sarcophagn nhlricfil. gen- 
ital segments. 


^^ttrior t^hitinizod portions of head of penis (p.) black or blackish: 

amr^-ir ^ ^ and flattened: accessory' plates (a. p.) brownish orange, 

^''^s'-i'cif Pi,!' II ^ linear extension that parallels forceps for a way. Inner 

‘C of fourth ventral plate fringed with hairs, {p. c, = posterior ciasper.) 



440 


JOURNAL OF ECONOMIC ENTOMOLOGY 


( 9 ) Not definitely known. 

Described from 11 male specimens, 71 others examined. 

Range. — New England: Mass.; Wellesley, Westfield, Melro<e 
Highlands, Harwich, Forest Hills, Lunenburg. 

United States: N. Y. 

Foreign: Canada (Quebec). 

This species is named in honor of Dr. J. M. Aldrich. 

The bristles are long and slender, except on the legs. It i>; pcniliar 
that the left sternopleura often bears two sternopleurals, the rifrht one 
three, while in none of the specimens examined was the reverse con- 
dition found. The rows of cilia should be counted on that portion of 
the back of the head which is nearest the epicephalon. In exposing 
the genitalia the forceps are likely to be spread and flattened out so 
that they do not appear normal. 

S, aldrichi is extremely similar to S. uliginosa Kramer. Though the 
penes are distinctive, those external characters which have a differen- 
tial value are somewhat variable. The most constant distinctive 
character seems to be the presence of a row of long, scattered hairs on 
the distal half of the lower posterior face of the hind tibia, while in 
S. uliginosa the hairs are close set and form a distinct beard on the 
distal three-fourths. The number of rows of black cilia behind the 
eyes, commonly a reliable specific character, varies in both specie^. 
In aldrichi there are usually but two rows of bristles on the anterior 
femur, but sometimes an intermediate row is weakly developed: 
uliginosa, on the other hand, commonly has three rows though oc- 
casionally the intermediate one is so weak as to resemble that contliiion 
in aldrichi. Uliginosa seems to constantly have three sternoplcuriils, 
in aldrichi the number varies. In the former anterior acrostichal 
bristles, except the presutural pair, are usually absent, while in vUgii'm 
all are commonly present; but again this character varies in both. 
Though the penes are specific, the fourth ventral plates are alike, a* 
arc also the forceps. 

S, aldrichi agrees with S. tdiginosa Kramer, S. uHUs Aldrich, 
sarracenice Riley, S. exiiberans Pandelle, S, harpax Pandello and thief 
undescribed New England species in the absence of marginal bristles 
on the first abdominal segment. These bristles are sometimes al>eiit 
in S. sinuata Meigen. It agrees with S. uliginosa Kramer. 
racenue Riley, S. exuherans Pandelle, S. harpax Pandelle, 
rhoidalis Meigen, S. dalmatina Schiner, S. falculaia Pandelle and one 
undescribed species in the presence of a row of long, slender bans on 
each side of the connecting membrane just anterior to the humps 
first genital segment. This is rather obscure, and interest leg to s 
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' relationship rather than as a convenient specific clnncter 
Those airs are always in hne with the spiracles on each si.lo . 1 w 
,„,u(e :„ice of their presence is not quite clear, unless as represe. l 1 
,1,0 ro::::nns of he vestigial sixth abdominal segment, the so-ca ed 
fourth vrntral plate of taxonomy being its sternum ' 

A, ueng material examined from the Gypsy Moth Laboratory at 
Molro>e Highlands were a number of specimens of „hkM recorded 
rcarcl from pupie of Porthetria dispar (L.), collected at Melrosm 
iVakefield, biorth Saugus, AVoburn. North Amlovcr, Bcverlv Fssex’ 
Topsfield, Gloucester, and Swampscott, Certain of those cities shmiid 
.ipiiear under the range, but there are no means of discriminafioi, Of 
Siicophagida; collected at Lunenburg, Massachuselts duriim tl„. 
uiamicr of 1914 by R. 4', Webber of (he Gypsy Moth La bora torv this 
spocips IS by lar the most numerous. 

I am indebted to Professor J. M. Aldrich for the following notation 
ivliichhe received from Professor Lawson Cipsar, Provincial Eiitmnolo- 
si-t of Ontario: In the last three ycai's forest tent caterpillars (1/ 
have been very abundant in the eastern parts of On’t-irio’ 
Last year when visiting that part of the province on some entomological 
work, 1 observed that nearly 90 per cent of the cocoons opened in 
.Inly showed the presence of a dipterous larva, winch I supposed would 
be a Tachinid. However, from about two dozen of these cocoons 
brought back^with me to GueljAi there liave emerge, I eiglif Sareopha- 
giils and no lachinids.” Specimens were determined hr Dr. Aldrich 
as ,S. aldricki. 


«liilce,xamining material collected at I.enox, Massacln, seifs, during 
June, 191o, by C. W. Johnson of the Boston Society of Natural History 
t ils species was noted to be very numerous. Conversation with Mr’ 
Mnsoii established the fact that caterpillars of M.ilacvsoma dhxiria 
iliibiier wore abundant in that locality. 

I-Acept lor a few scattered specimens captured in isolated localities, 
only records the writer has of the occurrence of this specie.s in 
^i iumlance have been where there were larva: of cither Porthetria dis- 
or Jdacosoma disstria, especially the latter. The true status of 
' species in the economy of nature may be a point worth detennina- 
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Scientific Notes 

Forest Insect Investigations (A. D, Hopkins, In Charge). S. A. 

Bureau of Eritomologj', has recently completed a summary of the nursery 
with the eastern Field Station, arranging it under the heads of “Dccidmuis'' amj 
‘'Coniferous” trees. 

There are twenty-six species of deciduous trees represented in the nurscr} In- m 
hundred and fifty-eight individuals. Most of these are oaks and are used iti experj. 
ments on leaf-feeding insects and gall makers. 

In the coniferous nursery there are twenty-six species represented by one tliou-^Lind 
three hundred and thirty-eight individuals. Four new conifers have been adtktl 
to the nursery since last report. These are Pinus scopahrum, Pinus ed}ilk, 
laricio, and Pmus toeda. 

vSince the last report one hundred and fifty-four trees have been numbered yti.J 
individual obseiwations are being kept on these trees, in connection with the experi- 
ments with the insects. Most of these trees are being used in experiments on the \m 
recently introduced pests, Evetria biioliaim and Diprion. simile. 

It is noted that most of the seedlings which came from the Pacific Coast had the 
foliage winter killed and w^ere considerably later in commencing to grow than species 
from other localities. An interesting comparison can be made between the twn 
plots of Pseudolsuga iaxifolia. In one of these the seedlings came from Oregon atvJ 
every tree show^ed considerable winter killing of the foliage. In the other plot the 
seedlings came from Colorado and there was no winter killing of the foliage of t!ic>e 
trees. 

Federal Horticultural Board. The fumigation of imported cotton is now 
proceeding in Boston and San Francisco in a thoroughly satisfactory manner. In the 
use of a substance as poisonous as hydrocyanic-acid gas in such huge qiiantitiu?. 
there is necessarily risk unle.ss thorough-going precautions are constantly taken. 
The existence of such risk has been two or three times demonstraled already in the 
W'ork in Boston, with no serious consequences, however, other than the temporary 
disabling of workmen. In every instaiifc, however, these accidents have resulted 
from carelessness and disregard of precautionary measures which have i)ee)i speeifie- 
ally insisted upon, It is believed that this experience w'ill control any fiirt her tend- 
ency to carelessness on the part, of the workmen concerned. The ijivestigation oi 
the fumigated cotton by the experts of the Federal Horticultural Board, and ol the 
Bureau of Chemistry, of this Department, has shown that after an aeration ol a dn} 
or two the fumes of the gas have practically entirely disappeared, and no tuithpr 
danger from fumigated cotton is pos,sible. 

During the month of May the following quarantines have been promulgat(\i • 

Notice of Quarantine No. 24, on "Corn Diseases.” Notice of Quarantine . o- 
•‘Gipsy Moth and Brown-Tail Moth Quarantine.” 

The corn disease quarantine prohibits the importation, in the raw or nninii 
state, from southeastern Asia (including India, Siam, Indo-Chma, 

Malayan Archipelago, Australia, New’ Zealand, Oceana, Philippine am . 

Japan, and adjacent islands, of see<i and all other portions of ^ 

{Zea mays L.), and closely related plants, including all species of 
chhma), Job’s tears {Coiz), Polytoca, Chionachne, and i^ckrachite. ^ llu' M 
ha« some entomological importance in that, though directed against <-in 
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it opera- '' at the time to exclude any possible further entry of aiiv orienf-u • 
a,Puk[i:.: this cereal. * 

Tho -:.sy-moth and brown-tail moth quarantine embodies the aiuiual v.v; ' r 
^1,, t,,,irory, necessitated on account of changes in distribution of the tv n r'”‘ 
Pr,visi<Hi for the inspection and certification of Christinas trees has been 
for another year. Arrangements have also been made for 
afficials of all shipments of certified products from the quarantined territory ' \ 

that the States may have a chance to reinspect such products if desiretl ‘ ’ 


Mesogramma poUta Say. On July 10 , 1916 , while upon a collectim. trin ..k * 
,ix miles south of the city of Baton Rouge, I came to a small field of corn which T- 
infft^ted by Syrphid larvs. Taking particular notice of them, I found they were O^eT 
mg upon the pollen grains which had fallen down on the leaves, and were th > 
tuiinerou.^ at the junction of the leaves with the main stalk In that place o' 
erahle moisture remained during the entire day. Later I found that the larve wmll 1 
feed out upon the leaves during the early part of the morning as long as the dew w- 
present but retreated to the base of the leaves as the dew disappeared 
Recalling Mr. C. H. Richardson's article upon “corn-feeding” Syrphid larve in 
the June issue of the Jouhval, I collected a number of the larvm and later at th 
laboratory reared the same by feeding them upon the pollen of corn. From the pun^ 
emerged the adult flies of Mesoyramma poliia, Say. 

Wishing to be certain of my identification I sent the specimens to Dr L Q Howard 

and they were identified by Mr. F, Knah as Toxomems poUtus, Say. (Synon.). 

0. W, Rose WALL, 

Louisiana State University, Baton Rouge, La. 

Report on Gipsy Moth Conference held in Boston and Vicinity, July 7 and 
8, 1916. A summer conference on gipsy moth work uas held on July 7 and 8 for the 
purpose of visiting different sections of the infested territory and observing the 
methods used in the field and at the Gipsy Moth Laboratory. The following visitors 
fferepresenr: Mr. L. S. McLaine, Fredericton, N. IL; W, A. Osgood, Durham, X. H ' 

. Kane, Boston, Mass.; George A. Smith, Boston, Mass.; R, L. Kneeland Boston’ 
H. T. Fernald, Amherst, Ma.ss.; J. J. Pillsburv, Providence li Harry 
Horovilz Providence, R. L; I. W. Davis, New Haven, Conn.; Cvorge G. 

" ashiiiKton, D. C,; E, Hinds, .Vubiini, Ala. and 
Allien T. Speare, Washington, D. C. 

file members of the staff of the Bureau of Entomology connected with moth work 
aso attended the meeting and field trips. The visitors assembled at the office of the 
ureau of Liitomology, 43 Tremont Street, Boston, at 10 o’clock and proceeded to 
bmrmth, Ma.ss. hi the afternoon a number of badly infested areas were im^peclcd 
' Plymouth and vicinity. The night was spent at Plymouth and in the 
ning le p^rty proceeded to the Bussey Institution at Forest Hills, where an 
'i the 1^'hich is being carried on in regard to the wilt disease 

'iir/-^ *^mth. In the afternoon a demonstration wa.s given of higli-jiowcr 
automobile truck sprayer of the Bureau of' Entomology. Tiie 
Gipsy Moth Laboratory at Melrose Highlands, and 
The ^'hich is being carried on there. 

called for the purpose of giving an opportunity of .seeing the field 
Tho^e w!*'**^ ■'’Cork,, hence no papers or reports were given, 

'h'-'workd expressed much satisfaction at having an ofiportuiiity to see 

* *ning the time when the caterpillars are the most destructive. 

A. F. BriuiEss 
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The meeting of the Pacific Slope Branch wiU be held just after the 
forms for this number are closed and much too late for any notice in 
this issue. AVe take this opportunity of extending best wishes to our 
Pacific Slope members and to express the hope that the San Diego 
meeting may be a most pleasant and profitable one. 

The Nova Scotia Entomological Society; a branch of the w'ell known 
Entomological Society of Ontario; was organized in August 1915. 
The recently issued proceedings (No, 1) of this organization contains 
valuable articles relating to both economic and systematic entomology 
and may be taken as an earnest of a long and successful career, i’lie 
accounts of injury to apple trees by the false tarnished plant hug and 
the date relating to the apple maggot are particularly interesting to 
the economic entomologist. 

The food value of insects, as pointed out by one writer in this issue- 
is most certainly worthy of investigation. Many species are verj 
abundant under certain conditions and if methods of colh'cting an 
preparing them for food are well understood, it would mean muc 
for many in moderate circumstances and there is the possibility t a 
studies along this line would not be without significance for 
cure. There is not only an opportunity to take advantage of ^ 
unusual numbers of insects which now occur under natural c ondi i 
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at ,:4 without intentional assistance from man l,„t il.e 4 , * 
life cy, and the great prolificacy of certain insects suggets fho 

. using some forms as an agent in rapidly transfonnin.Vo.r 
. ly worthless materials into a food possessing not only nu( ritio ' 
l,i,t appclizing qualities. In other words, there arc possibiliti,' 
rrariiip insects for food as well as for the production of honev ,1,-,.’-. 
viik (tei ving careful attention. 


Aphis or Aphid. The undersigned have carefully coiLsidered , 

„o Clutteaden a., to the use of the words “plant lice --‘tml.id “ eT 'iT'' 
,i,„P of the Bureau of Entomology. It appear., that the folljwing 'lernfiSw 
Whtive to common name, of .species of .yphidida- should be adopted in Bureau puH,l 

cations: ^ 

!l) Aphis should be used in connection with .some other modifying word as ll» 
-.Wy apple aphi, corn aphis “ “boa-eldcr aphis,” etc. This conform, to i 
pniftice adopted by the American Association of Economic Eutomologi.sts 

The "--J ‘'“Phid" or “aphids” (plural) should be used m refeiTing to plant 
.■cm gonerab \\ hilc the origin of the word “aphis” is unknown ,t has npparcutly 
l«,i latinised and should properly be rendered m English, as Dr finttenden s, I. 
psts, a, aphidid or aphides. However, since the word “aphid” is given prefer™™ 
m most ihctionanes, and ls almost exclusively used by students of Aphidid e it d.ws 
jiot seem good policy to attempt to change a practice so well fixed 

Asiegiirds the use of the word “plant-louse,” this sl.ouid be abandoned and "apind” 
employed in its place, ' * 

C, L. 

A. L. Quaint ANTE 

W. D. Hunter 


No, s on the Distribution of the Clover-Leaf Weevil pumlala 

t ti, la f Phytonomus m America, 

lun rhisis the only record of tins species being taken in Kansa.,. 

Mil- -I- cutworm outbreak in alfalfa near Independence, Kansas, on 

*if, n 1 do'-er-lcaf weevil, under a small pile of 

overoneb " i'“a ’ Le=ivenworth, Kansas, 

^ rtiiKlred specimens of this insect were found under a pile of alfalhi. 

vj!qfir/n collecting insects at Manhattan, Kansas, on submerged 

tohevl - ^ ^ heavy rain, the writer found three clover-leaf weevils clinging 

leeted collectors for the department has col- 

vidnity of in limited numlrers from widely separated fields in the 

''‘iSrsen-^n^ u T clover-leaf weevil to be present in Eastern Kansas in 

state localities, ranging from the northern to the southern parts of the 

ti''Giity.fivc^ cstation also extends into the state to a distance of at least one hundred 

James W. McColloch, AsswUitU Erdomologist, 
Kansas Agricultural Experiment Station 
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Current Notes 

Conducted by the Associate Editor 

Mr. W. F. Fiske, who is now in London, has written that he will he in iln- ^ , 

States on the 15th of July. ^ 

Mr. A. H. Robinson has been appointed field assistant in the Bureau of Liuntuolix,;- 
with headquarters at Plymouth, Iiid. 

According to American Fruits, “Dr. A. J. Cook, formerly Horticultural CDintni.. 
sioner of California, is seriously ill of cancer.' ’ 

Geo. S, Demuth, Bureau of Entomology, is at Fennville, Mich., contiiuiinji \n< 
work on the effects on bees of spraying fruit trees. 

Mr. R. M. Garner havS been engaged by the Bureau of Entomology to a.ssisi in W(,rk 
on truck crop insect investigations at Norfolk, Va. 

Mr. Wm. N. Ankeney, from Ohio State University, is field assistant of the Bureau 
of Entomology, and stationed at Big Rapids, Mich. 

Mr, August Busck, of the Bureau of Entomology, has been granted leave ef alt- 
sence to make a short visit to his old home in Denmark. 

B. R, Coad, A. C. Morgan, and D. L. Van Dine, of the Bureau of Entomologv. uer 
in Washington for conferences during the month of May. 

Mr. A. D. Borden, of the Bureau of Entomology, recently visited some large gruwi r 
of greenhouse plants in Maryland, Penn.sylvania, and New Jersey. 

Dr. C. H. T. Townsend, of the Bureau of Entomology, accompanied hy Cur 
Heinrich, made an extensive collecting trip in New Mexico during July. 

Professor J. H. Comstock has been elected as one of three delegates to repiesiuii 
the faculty of Cornell University at the meeting of the board of trustees. 

Dr, L. 0. Howard left Washington on June 5 for a trip of about six weeks' ilunuiuii 
to the southern and western field laboratories of the Bureau of Entomology. 

Mr. James I. Hambleton, of the University of Wisconsin, has been appciiited 
field assistant of the Bureau of Entomology, and will be stationed at Madison. lU.- 

According to Science, Dr. David D. Whitney has been appointed profps.sor aiul Pf''- 
fe8.sor Homer B. Latimer associate professor of geology at the University uf Xeltraska. 

Professor Herbert Osborn, of the Ohio State University, is engaged in 
research at the Agricultural Experiment Station, Orono, Me., during the 
vacation. 

Mr. A. T. Speare, Bureau of Entomology, made a short trip to Hagei>te«n loiu 
Sraithsburg, Md., in connection with observations on a fungous disease ot /i "/rni ?;('*'*■ 
nigrofascialum. ■ , 

Mr. G. W. Barber, of the Bureau of Entomology, recently attached u> tie' i 
ton, Mo., field station, has been transferred to the range-caterpillar wot;.. "■ 
Maxwell, N. Mex, 
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Mr, Ii:,ioki Westcott has been engaged l)y the Bureau o( Fntr,,,, t 
D, K, !■ ink at the Virginia Truck Experiment Station, .Norfolk. “ 0 ’*“' 

XI, eleventh annual field meeting of the Connecticut Beekceivn ’ i 

h,.|,l at the Connecticut Agricultural College, Storre, Conn t r"’*;""'" 

v-uuii., Align.-;! .i and 4, 

Mr, ,|:uii(‘S K, Primm, of the Universitv of Illinoi;! ha^ hca,, . • . 

holy at Xorth East, Pa., in grape-mseot inveetig.,tion;of the Btueau eICi- 

Mr, y. A. Johnston, Bureau of Entoinologv, i.^ in charee of fi.i i . • 
tiapids, Midi., his former headquarters at ffart, if,ch„ being relnined'a!.".”,"’' 
station. ^ 

Mr, W. D. Pierce, Bureau of Entomolog\ , is on an evfendntl . j 
natus of the boll weevil, especiaUy in the’ regions whieli were in!v,,fedt™irfi ''t 
time last season. 

Mr. E. It. Selkregg, of the Massaehu, setts Agricultural ( ViIIpitp n ,. - 1 

Dr. IV. D. Hunter ill charge of the SouthcriTriilaup'^irsert hiCp,m,r„frhe 
Bureau of Entomology. ■ , i'iuil 

Ml. G. F. Fen-is, assistant in entomology at Stanford Universitv. is teinnor-irilv 

r I! P iTxr™’ li'iic to ihe s„„h of i^oJ 

With Harold Morrison. 

Mr J J. Pillsbury, scientific assistant at the Gipsy Vfoth Laboratorv of 1 he Bureau 
u, hntomolop, has recently resigned to accept tlie position of As.«istant Slate Kn- 
tomologist Of .Rhode Island. 


Ihc states of Idaho and Wisconsin have recently announced .a quaranlme -us 
1 Jinls certain species of pines from the Xortheastcm .St.ates where the white pine 
•»lbter rust is known to occur. ^ 


Jl V if f f Eutomology. recently in.^pected the Sacra- 

^ in search of Hessian fly and reports that the pe.st is ap- 

^tKiitly absent there at this time. 

fVilwr} Williams, students m the Mississippi Agricultural 

iuiaf.rR 'ir n . appointed temporary field assistants of the Bureau of Entomology- 
"'“‘w B. U. Goad at Tallulah, La. 


fii‘idas.f f ^ Kimball and James F, Curry have been appointeil temporary 
inyp ticr ^ ^ Bureau of Entomology for assignment to the malaria mosquito 
under Dr. D. L. Van Dine. 

Cmzet^ Bureau of Entomology, has been y'isiting oroUard.s in the vicinity 

diihid' ‘ ^‘^unton, and Winchester, \a., making observations on certain apple 
" '‘'P‘'‘‘'ally Aphis malifoHcc Fitch, 

'’*Wator\f f appointed an u.^sistant for temporary service at tlie 

* - arksville, Tenn., under A. C. .Morgan, of the Bureau of KiUomology. 
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A short course in Apiculture was given at the Ontario Agricultural f /iiegf, 
Guelph, Ontario, January 1 1-22, 1916, for the sixth year. A summer scho. was aW 
held from June 12-16. 

Mr. A. W. J. Pomeroy, who is now a captain in the third Nigerian Regi;c , nt. is 
this country for a short time on leave. He is to return to active service ;u 
West ^lirica on July 26. 

Mr. W. S. Fisher, Ilureau of Entomology, spent most of the month of June in ih,v 
vicinity of Harrisburg, Pa., in continuation of his researches on the seasonal history 
of the hickory-bark beetle. 

Miss Cora H. Clarke, of Boston, a collector and student of insect galls, died April 2. 
1916, at the age of sixty-five years. Miss Clarke has published several pa])er> on 
jnsect galls and caddis-hies. 

The station of the Bureau of Entomology formerly maintained at Elk Point. 
S. D., has been transferred and the present address of this station is o2l),j Moni- 
ingside Avenue, Sioux City, Iowa. 

Mr. J. N. Knull, a graduate of Pennsylvania State College, was appointed Al;iy 1 
as temporary field assistant of the Bureau of Entomology and assigned to assist Air. 
Craighead at East lalls Church, \ a. 

Mr. N. F. Howard, Bureau of Entomology, will be engaged in the same line of 
investigations as last year with headquarters at Madison, Wis.; his former stati-jn 
at Green Bay will he retained as a sub-station. 

Dr. A. Tv. Quaintance, Bureau of Entomology, recently visited laboratorie.' of the 
Bureau at Monticcllo and Orlando, Fla, , as well as other points in Florida and Goor-ia. 
making observations on deciduous fruit insects. 

Mr, C. H. Popenoe, Bureau of Entomology, has returned from his tour of inspec- 
tion in the states in which investigations are being carried on regarding the status and 
control of insects as carriers of cucumber diseases. 

The new department of forest zoology has been established in the College of fores- 
try at Syracuse University, and Dr. Charles C. Adams has been promoted to i full 
professorship and will have charge of this department. 

Mr. Irving L, Bailey, Bureau of Entomology, formerly connected with the 
moth force, has been transferred to the Federal Horticultural Board to assist m tb’ 
supervision of the disinfection of imported cotton at Boston. 

Dr. N. E. Meindoo, Bureau of Entomology, spent about two weeks at W mdiestfr. 
Ya., making observations on the effect on bees of spraying orchards. He also spent 
some time in the general vicinity of Feiinville, Mich., in similar work. 

Mr. R. 1. Smith, who is in charge of the Federal Horticultural Board * 
Boston, reports that since March 10, 1916, something over 65,000,000 ])oundso a 
ton have been disinfected by the two fumigation companies in that cit} . 

Mr. F, E. Brooks, Bureau of Entomology, engaged in fruiUrce ' 
tions, with headquarters at French Creek, W, Va,, spent some time 
orchards in the Northern States, making observations on fruit-tree bor".*. 
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Dr, w D. Hunter visited the laboratories at New Orleans, Mound Tulluiih 1 
Dallas- n-ing June. With Dr. Howard he attended the aiiiiiml field im-eliiiu „Vil,',. 
Loiiishu .. Sugar Planters’ Association at New Orleans on June S. 

Mr. ,1. G. Davis, a student of Tulanc University, has been appointed a leiuporarv 
|ieida.<-isrant m the Bureau of Entomology for service in connection with tlic dm, 
j„jnt of parasites of the sugar-cane borer from Cuba to the laboratory at New Or- 
leans. 


y\r. Kdward P. Van Duzee, instrup.tor in Entomology at tlie University of Cali- 
fornia at Berkeley, has resigned to accept the position of Curator of tlic Depaiiment 
of Entomology of the California Academy of Sciences, Golden Gate Park, San l-’ran- 
dsfo, Cal. 


Mr. H, K. Laramore, a graduate of Purdue University, formerly field assistant at 
Knox, Ind., where he was engaged in investigation on the cotton thrips. will take 
diarge of the pickle-disease insect-problem station of the Bureau of Entomology at 

Plymouth, Iiid. 

Mr. R. A. Cushman, Bureau of Entomology, engaged in investigations of parasites 
of deciduous fruit insects, has returned to his field headquarters at Xorth Kasl Pa 
ffhere lie will continue his studies of Hymenopterous parasites of the grapeierry 
iiiotli and other insects. 


Mr. R. X. Wilson, Bureau of Entomology, reports that experiments relating to 
Lapkygmafrugiperda carried on in Florida and Georgia during the past winter indi- 
cate that the insect did not succeed in surviving the winter much north of the lati- 
tude of Gainesville, Ela. 

Ml. F. X, Williams, Bureau of Entomology, who has been emploved on the Gipsy 
Moth W ork, has accepted a position with the Ha\vaiian Sugar Planters' Experiment 
fetation. He will proceed to the Philippine Islands and assist in collecting parasites 
lor introduction to Hawaii, 

-Mr, D. G, lower, Bureau of Entomology, wdio w'as detailed for seven weeks to as- 
dd in the fumigation of cotton in Boston, returned to ^Vashington, and is now tem- 
por.irih located in Newark, X". J,, supervising the fumigation of cotton at the plant 
recently erected by the Clark Thread Company. 

Br. A, L. Quaintance, Bureau of Entomology, recently visited Sandirsky, Ohio, 
« «c a conference was held xvith Prof. H, A. Gossard and W. H. Goodwin, of the 
Experiment Station, and Alessrs, Dwight Iscly and H. G. Ingerson, 

Ji!' i-<ureau, in connection with inauguration of grape-berrv moth investigations 

horthern Ohio. ~ 

Plans aie under way by the Bureau of Entomology for beginning demonstration 
cert inaugurated in 

limi^*” States, including North Carolina, where E. G. Carr made a pre- 

St last autumn. The work will be conducted in coojieration nith the 

Relations Service. 

Pointeif Massachusetts Agricultural College, was recently ap- 

ouac- ^ assistant in the Bureau of Entomology but was forced to decline 

' reasons connected with his family. Dr. Parker has specialized in the 
during the summer of 1914 and 1915 was in the employ of the 
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Montana Board of Entomolog\^ He has recently published several ^ nportaut 
papers. 

The heavy packing used in the wintering of the colonies in the Drumnioiid apian- 
of the Bureau of Entomologj^ proved quite beneficial, the only colonies Iu>t 
the winter being those which were so w^eak in the fall as to make wintering virtually 
impossible. 

Mr. F. M. Wadley, a senior at the Kansas State Agricultural College, au<l fonnerh 
field assistant in the Bureau of Entomologj" in investigations under the direction of 
F. B. Millikeii, at Wichita, Kan,, has been reengaged to assist in the same work for 
the present season. 

Mr. A. T. Speare is very anxious to obtain scale insects of the genus Lceanium 
or its near relatives, that are parasitized by fungi, and specimens of these inseets 
from any host plant will be gratefully received. (Address: A. T. Speare, Bureau 
of Entomology, Washington, D. C.) 

Mr. S. A. Rohwer, of the Bureau of Entomology, is anxious to get Cimbex larva- 
He wants live material of large larvse with host, locality, and other data. They 
should be sent to him in tin boxes stocked with food and addressed to Ea.-;! Fall? 
Church, Va., Forest Insect Field Station. 

Mr. R. E, Campbell, Bureau of Entomolugj', who has been in charge of an experi- 
ment station at Hayward, Cal., wdll remove to Pasadena, Cal., as new head<jiiarter?. 
retaining Hayward as a sub-station. He will continue work on insects injurious uy 
stored products, to sugar beets, and to truck crops. 

Mr. li. E. Smith, Bureau of Entomology, reports that an inspection of the region 
in the Merrimac Valley of New England w'hich w^as heavily infested with gra.'S- 
hoppers and treated wdth poisoned baits last summer, reveals the fact- that very- 
few grasshopper eggs are to be found alive this spring. 

According to Science, Dr. Frank E. Lutz, of the American Museum of Natural 
History, New York, and Mr. J. A. C. Rehn, of the Academy of Natural Scienee?. 
Philadelphia, have planned to spend July and part of August making a field study of 
the insect fauna of the isolated mountains southwest of Tucson, Ariz. 

Mr. Raphael Zon, Chief of Forest Investigations, of the Forest Service, spent several 
days during the latter part of May inspecting the silvicultural experimeiUs aiy^ cun- 
ferring in regard to the cooperative avork which is being carried on by the Bureau oi 
Entomology and the Forest Service in connection with the gipsy moth problem- 

An extension project has been started by the Bureau of Ki>tomolog>' in cou])eiaft‘'U 
w’ith the South Carolina Agricultural College. The object of the avork i> to plaf? 
the results of the recent investigations of the cotton wurew'onn in the po.>:.<{'jsiou 
planters througliout the state. This is the first project of this kind whicli has been 
organized in the Bureau. 

At the invitation of Mrs, John Dickson Sherman, Chairman of Conservaiiouf’^ 
General Federation of Women’s Clubs, the branch of Forest Insect Invc^tiguUj'U^ 
of the Bureau of Entomology cooperated in an exhibit under the au>! ui'C^ i 

Federation in the 7th' Regiment Armory, New York City, held May 'i-> ' 

The exhibit consisted of spe(;imens of the work and insects of the hickoiy bai 
Scolyiun quadris/nnosHS in hickory, and the two-lined chestnut borer, 
lus affecting oak. Placards, with specimens of work of the two insect :■ .uu 
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,i ...rations of the character of the insects' work and desoribin„ causes 
^,„cd,o- sikI calling special attention to the importance of communitv effon 
trol (ipfi itions, were also on exhibition and for distribution. ' 

,to-oiximg to Sricnce Chicago University on its twenty-fifth anuivei-sarv co„f„ 

,l,c hoii-raiy degree of Doctor of Science on Professor William Mo’rtoii W 
jeaii of I hf faculty of the Bussey Institution of Harvard University. 

Mr. H, L, Sanford, Bureau of Entomology, recently collected what anDe iix to 
an.l midesenbed species of Aonida on condurango pods from hiuador 
April 1 he also intercepted Parlatoria chinemis on peach from Northern China ' 
scale insect is a common and widespread species in Northern Cliina and renre.. 

.i very undesirable importation, * 

Mr, W. W. Yothers, Bureau of Entomology, in company with Messrs W J Kmmc 
S„d L. i Teuny, members of the Florida Plant Board, left Orlando on June 10 for 
;i brief trip to Cuba to study the various insects infesting citrus on thts Island F 
rwite aMr. Yothers will stop off at various points on the Florida Keys to further iit 
vcsiigfttc insects infesting limes. 

Dr. Paul Marchal has prepared a book which will soon appear giving an account 
„l 1,15 visit to .\menca. The title, translated, is “The Biological ."Icieuces \nnlicd to 
Afuculture and the Struggle against the Enemies of Plants in the Eniled Skates ’’ 
The volume will cover about 400 royal octavo pages, and is enthusiastic in its nmise 

t,f the organization of the Bureau of Entomology. 

Mr, C H. Popenoe, Bureau of Entomology, will visit the stations which have 
hmirslabhshed, m cooperation with the Bureau of Plant Industry, for .nve.sliKaljon 
at insects as carriers of mosaic, wilt, and other diseases of cucumbers and other cuciir- 
iMs m the .states of Wisconsin, Michigan, and Indiana. He will supcrvi.se Ihe prepa- 
ntioii of experimental plats with reference to the control of these inscct.s and for 
(nitimunity demonstration experiments. 

Messrs. .4 F. Burgess, D. M. Rogers, and L, H. Worthlev were in Washington 
Iiarmg May to attend the hearing before the Horticultural Board on the qiiaranlines 
01 the gipsy and brown-tail moths. It was decided by the Board that the present pro- 
imon imdor which Christmas trees and greens are shipped from the infe.s,ed territorv 
Wer inspection will be continued. It was also decided that notices of all shipinente 
» Ilf are inspected under the quarantines will be sent to the officials in the slates to 
they iire forwarded. 

Ihe beet or spinach leaf-minor {Pegomya vicina Lint.) has been reported injurious 
diaiT^lh* ^f York, and especially on Long Island, to table beet and Swiss 

invent' r< ^ a new food plant. Agents and correspondents will assi.st in 

itisect if they will kindly .send leaves of sugar beef, talile liret, 
^'ilph'n' itifested by this insect for possible rearing of parasites. Nicoline 

reagents should he tested as rejiellents or dcterrenls to protect 
^ ‘U ult or fly depositing her eggs on the leafage. 

“ liekr'ffl Eniomologisl, Dr. Alfred E. Cameron has been appointed 

diargf,/ Entomological Branch, Ottawa, Canada, and will ])e sjiceially 

hill. *^^^®higation of the pear thrips and other insects in British Colurn- 

graduated from the Univer.sity of .Alierdeen in IDOiK received the 
h'jkliiiff ^ from the University of Mancliester in 1912, and after 

''(inmcnt Scholarship and conducting investigations in England and the 
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United States, he received the degree of Doctor of Science in 1915 froiv iberdeeti 
University. In 1914 Dr. Cameron conducted practical spraying experini.,,!s at ib. 
New Jersey Agricultural Experiment Station under Dr. Headlee. 

Mr. D. J. Caffrey, of the Maxwell, N. Mex., station of the Bureau of 
reports an unusual scarcity of the lai vDC of Hemileuca this season. A lonp |x‘riod {,] 
drought has apparently resulted in the prevention of the hatching of the t,[ the 
range caterpillar. Mr. Caffrey is having great difficulty in securing enonjih (ntci-. 
pillars to furnish food for rearings of the predaceous enemies of the range (‘ttTerpillar. 
The heads of field stations of the Bureau are therefore asked to send to Mr, CafTrtv 
lepidopterous larvaj of any kind which may be used as food for Calo-soma bcetlK 
or as hosts for the Tachinid fly, Compsilura t on innata. Tliese larvtc should Ijc ittif-kcd 
in such a way as to reach Mr. Caffrey alive and in as good condition as possible. 

Mr. T. E. Snyder, Bureau of Entomology, left Washington on May 9 to iiivasTigiitc 

the character and extent of damage to “Australian pine” trees, Casmrinn rqui^in. 
folia in southern Florida, by a buprestid beetle, Chrysoholhris imprefisa Fab., ar. in- 
sect presumably introduced into this country. According to W. S. Fisber the specie;, 
occurs in Dutch Guiana, Santo Domingo, and probably in Cuba. The AustralLin 
pine, a rapid-growing, graceful tree, is planted in large numbers in southern Florida 
in groves along roadsides and land developed along the seacoast. This bupreshd 
breeds in the native red mangrove tree in nearby swamps, and had previously been 
collected at Key West by E. A. Schwarz. The larva? of the beetle girdle the cam- 
bium of the young Australian pine trees and badly disfigure, greatly weaken, or kill 
the trees. 

According to Science, The California State Board of Health, in cooperation witli 
the University of California, is conducting a state-wide malaria mos(;uilo survey 
under the supervision of Professor W. B. Herms, consulting parasitologist for tlie 
state board and associate professor of parasitology in the Eniversity of California 
who is assisted by Mr. S. B, Freeborn, instructor in entomology. Ihc work besimi 
on May 10 and will continue through the summer. Probably three sumiuers will he 
required to complete the survey of the entire state. Tlic party travcis by aulonvi- 
bile, collecting mosquitoes, locating their breeding places, determining the prc.<c!K’e 
or absence of malaria, distributing literature, lecturing and giving inforiuatioii m 
ways- and means for the control of the insects. The Sacramento \ alley and i c 
northeastern portions of the state to the Oregon and Nevada state lines ba^e jlioin 
been covered. Thus far endemic malaria has been found at a maximimi eif-w.ua!> 
of 5,500 feet and the Anopheline carriers have been located. T\yo oi- thru' 
species of mosquitoes have been found. 


Insects as Food for Man. Now that the season of insect activity is 
attention of field workers is called to the desirability of experiments on ^ . 

of insects, Recently Lacknosterna larva? have been made into a salad !)> *■ 
worthy of the Office of Home Economics, and this salad has been tasted by a ' 
dozen men in the Bureau, who found it not at all disagi’eeable. A 
made, which Mr. O’Leary and the writer found very good. Mr. CraLgh(‘;u 
yesterday that he had been trying Ccrambycid larv® fried in butter, aiu-. 
not enthusia.stic, he pronounces them edible. I will make no suggestiotm ■''' ^Yperi- 
of preparation, but will leave that to the ingenuity of any who have a ebu c 
inent, 


Mailed August 17, 1916 




